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Recovering valuable heat from waste water is the function of 
these preheaters made by The Whitlock Manufacturing Co., 
Hartford, Conn. Construction throughout is of copper, brass and 
bronze. Sections shown have surface areas of about 300 to 600 
sq. ft. Other standard units are made in sizes 50 to 7000 sq. ft. 
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eae like laundries and textile dye and fir 
ishing mills discharge quantities of hot waste 


liquids. For them, heat reclaiming equipment built 
of copper and copper base alloys is a profitabl 
investment. Copper provides long life, maximum 


thermal efficiency, resists corrosion and prevent 
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THE AMERICAN BRASS COMPAN 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Minit ompany 
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New Toronto, Ont 











mination of fresh process fluids 
The tubes of these efficient open-type Whitlo« 
Preheaters (waste heat recovery exchangers) 
f copper—1'4" O.D. x .058” wall—for high he 
transfer rates and a “practically unlimited life 
standard installations.” 
Anaconda Deoxidized Copper Tubes are 


vorite among manufacturers of heat transt 





equipment, for their consistently uniform qualit 





high thermal conductivity and excellent corrosi 
resistance. For many types of heat exchangers a! 
pressure vessels, copper offers economies in fab 
cation — as well as efficient performance. C 
Anaconda for information on copper, in all con 
mercial forms, and the wide range of Anacon 


Copper Alloys for heat transfer equipment 
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NARC AND UA 
ADOPT RESOLUTION 

In a resolution jointly signed by 
national officials of the United As- 
sociation of Journeymen and Ap- 

prentices of the Plumbing and Pipe 
Fitting Industry of the United 
States and Canada and the Na- 
tional Association of Refrigeration 
Contractors, the contractor group 
recognizes the UA “as the only 
rade union possessing the sole and 
exclusive right to perform the work 

handling, installing, repairing 
nd maintaining refrigeration and 

‘onditioning systems of all 
kinds,” and the UA recognizes the 
| chapters of the NARC as “bar- 
ning agents for agreements el- 
ng wages or working condi 
ms inv the refrigeration and ai! 
nditioning field in their respec- 
tive areas.” 

The NARC and the UA also 
agree to unite” in providing a pro- 
ram of apprentice training 
According to Harvey O. Miller 
airman of the labor relations 
mmittee of the NARC, the joint 
esolution should be helpful in clar 
fying the relationships between 
the two organizations We have 

w,” he said, “an opportunity t 
take the necessary steps to provide 
urselves with adequately trained 
manpower.” 

Membership of the NARC, which 
vas formed three years ago, is made 
ip of contracting organizations do- 

commercial and domestic re- 
frigeration and air conditioning 
rk. It estimates that its mem- 
ber irms employ some 6000 refrig- 
eration mechanics, and that 65 per- 
ent of its members’ gross comes 
from sales with 35 percent from 
repair and maintenance activities 
It has 26 local associations in vari- 
iS cities, as well as members at 
large in other localities. Its head- 
quarters office was recently estab- 
d at 228 N. LaSalle St., Chicago 

In commenting, at the request of 
HPAC, on the effect of the resolu- 
4on on future labor relations and 

apprentice training in the refriger- 
atl and air conditioning field, 
Joseph C. Fitts, secretary of the 
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Heating, Piping & Air Conditioning 
Contractors National Association 
stated 

“There is local autonomy in this 
industry in collective bargaining 
recognized as a fundamental prin- 
ciple by the United Association in 
relation to its local unions and by 
the HPACCNA in relation to i 
affiliated local associations 


S 


-- 


“For many years, our affiliated 
local associations have bargained 
collectively with corresponding 
units, local unions, of the United 
Association, in some cases for more 
than 60 years, and through such 
bargaining have established the 
rates of pay, hours, and other per 
tinent conditions relating to the 
employment of journeymen pipe- 
fitters and their apprentices, who 
do the piping in connection with ai! 
conditioning and refrigeration as 
well as many other kinds of piping 
These collective bargaining agen 
cies have been recognized by both 
parties for many years and will 
continue to function in the future 


as they have in the past 


REPORTS PERFORMANCE 
OF STEEL WATER PIPE 

The tendency of the zinc coating 
or galvanizing on steel water pipe 
to dissolve varies with the sub- 
Stances in solution in the wate! 
according to a study being con 
ducted by the committee on steel 
pipe research of the American Iron 
and Steel Institute. The first phase 
of this project, in progress for 12 
years, was reported at the annual 
convention of the National Associ- 
ation of Corrosion Engineers, at 
Cincinnati, by R. B. Hoxeng, re- 
search associate of Case Institute 
of Technology, and C. F. Prutton of 
Car] F. Prutton and Associates, both 
of Cleveland 

The program was designed to de 
termine the causes of exceptions to 
the usual long life of galvanized 
steel pipe in severely corrosive nat- 
ural waters, and to find means of 
overcoming this trouble. Ordinarily 
no pitting of the steel results, be- 
cause of the electrolytic protection 
afforded by the zinc. When zinc and 
steel are in contact in water, the 
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tendency to dissolve the zinc 

greater than the tendency to dis 
solve the steel, so that so long a 
the zinc remains, the steel is pro 
tected. Some exceptional cases have 


been reported, however, in which 


galvanized steel was pitted in hot 
water, changing the normal rela 
tionship between the two metals 


i+ 


In studying these cases 


discovered that bicarbonate and 


nitrates accelerated the reversal of 
the normal relationship while 
chlorides and sulphates prevented 
the reversal. For a natural wate. 
therefore, the probability of reversa 
if the normal behavior would de 
pend on the relative quantitie 
these chemical substance the 


water and to a less extent 


BIG PIPE LINE 
EXPANSION UNDER WAY 


An enormous expansi n pl 
pipe lines is going 01 
country With nore than 100.00 


miles to be added to the exist 

systems or to new systems in the 
next three to five years I 1 
Hester, vice president of the Okla 


homa Contracting Co., told the co 


: 


ruction division of the Ameri 
Society of Civil Engineer 


month. Gas lines totalling 250.000 
miles and 119,000 miles of crude 
lines are in operation in thi yu 


trv. The gas lines alone are 17.000 
miles longer than the total railroad 
‘ 


mleage Wwe nave in ypperatiol rit 


aid 


AIR CONDITIONING THE 
NEW CALIFORNIA ZEPHYR 
Modern air conditioning equip 
ment is playing a vital role in the 
passenger comfort picture aboard 
the transcontinental California 
Zephyr streamliner, recently put 
into service between Chicago and 
San Francisco 
Six complete trains are included 


in the new $12 million fleet. Each 


consists of a diesel-electric locom«: 
tive, full-length baggage car, three 
Vista-Dome coaches, a_ buffet- 


lounge car with “Vista-Dome,” a 16 
section sleeping car, a 48 passenge! 
diner, three all-room sleeping cars 
and a lounge-observation car, als 
equipped with a “Vista-Dome” com 
partment. In each “Vista-Dome 
compartment, enclosed in a non- 
glare, heat resistant, safety glass 


penthouse,” passengers may ride in 


bY 


< 
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air conditioned comfort and enjoy 
an unobstructed panorama of the 
countryside. 

Each separate car making up the 
new fleet is equipped with its own 
individual air conditioning system, 
the refrigerating units being pow- 
ered by axle driven electrical gen- 
erating equipment. Although the 
load varies in each, a 12 hp com- 
pressor-motor unit and a full-flood- 
ed type evaporative condenser is 
standard on all cars. 

The compressor-motor unit is 
mounted under the car in a position 
convenient for servicing and main- 
tenance. The ball bearing motor 
has a special pivot type mounting 
to facilitate belt adjustment or re- 
placement. The unit also has over- 
sized bearings, full pressure lubri- 
cation, and heavy duty valves. All 
motor controls are grouped on a 
Single panel in a convenient locker 
in the car. 

The air conditioning units—which 
circulate dehumidified, filtered, cool 
air into all car areas—are connected 
to overhead distribution ducts. Uni- 
form cooling is assured by multi- 
path distribution heads, which me- 
ter an equal amount of refrigerant 
to parallel passages through the 
unit. The capacity is in- 
creased by a counterflow principle 
and fast heat transfer is afforded 
by a staggered tube arrangement 

Modulated cooling is provided by 
dividing certain cooling units into 
two sections, each with its own ex- 
pansion valve and_ distribution 
header. When reduced cooling is 
required, an electrically controlled 
valve shuts off the flow of refriger- 
ant to the upper section of the unit. 
At the same time, the compressor 
speed is reduced to balance the 
cooling load. Steam coils in the 
conditioners are operated during 
winter months, supplying necessary 
heat to all cars. 

Because “Vista-Dome” cars have 
three separate levels, one of which 
is the glass enclosed compartment 
above, the air conditioning load is 
greater than on cars of conven- 
tional design; as a result, equip- 
ment with 10 tons of refrigerating 
capacity is installed on these cars. 


cooling 
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Air conditioning equipment of the 
Same capacity also serves the dining 
and kitchen car. The four sleepers, 
including the 16 section car and 
three all-room cars, are conditioned 
by equipment of 7 tons capacity 

One of the most unique cars of 
the fleet is the ‘“Vista-Dome” 
buffet-lounge, which provides rec- 
reational space for both coach and 
sleeping car passengers. In the for- 
ward end is the buffet-lounge ac- 
commodating 19 passengers. To- 
ward the rear is a dormitory section 
for the crew with 15 berths, toilet 
facilities, and a shower 

Four tons of air conditioning is 
directed into the “Vista-Dome”’ 
compartment, 3 tons to the lounge, 
and 3 tons to the crew dormitory 
separate ducts leading to the three 
areas.—L. McCutcuHeon, Frigidaire 
Div., General Motors Corp 





20 Years Ago 








In the lead-off article of Vol. 1 
No. 1 of Heating, Piping & Air Con- 
ditioning—published just 20 years 
ago this month—Walter L. Fleisher 
writing on the development of air 
conditioning in industry, pointed 
out that “Manufacturers noted in 
the early stages of industry that 
there were certain days when their 
goods seemed to work better than 
at other times. Those days were 
measured for atmospheric condi- 
tions and then duplicated mechan- 
ically. It was from these duplica- 
tions,” Mr. Fleisher said, “that mod- 
ern air conditioning has _pro- 
gressed.” 


The heading “Heating in 1940” on 
Samuel R. Lewis’ article in our May 
1929 issue was a bit of crystal-gaz- 
ing which has now, of course, be- 
come history. Mr. Lewis predicted 
“better insulation, automatic firing 
devices, automatic control of heat 
and cold, and changed types of ra- 
diation” as a few of the “1940 heat- 
ing commonplaces.” 


* a . . 


The late Albert W. Moulder—con- 





tributor of many excellent 
on piping to our pages—int) 
his discussion in our very fir 
by saying that “Industrial pi 
doubtless the most important 
portation system of ind 
American business should t! 
piping, he stated, in terms ot! 
portation—“‘a method of 
anything somewhere at th: 
possible cost.” 


* q > > 


Three papers (air conditio 
Detroit office building, 
transmission coefficients, 
pacity of radiator supply bra: 
a committee report on heati 
ventilating garages, and a 
material section appeared 
Journal Section of the An 
Society of Heating and Vent 
Engineers in HPAC’s first 
Plans for the first of the I 
tional Heating and Ventilati 

held in Philadel; 
1930—were also re 


overa 


positions 
January 


Among the many other 

contributed by outstanding a 
ities to our first issue was a 
of piping for high 
temperatures by A. G. Christi 
first illustration showed som« 


pressurt 


piping for a pressure of 
lb and a 
deg 


temperature up 


REPORTS SALES 
AND PROFITS 
Sales of the United State 


ator Corp. during its fisca 


ended January 31, 1949, were &: 


849,000, it was reported last 
by Wesley J. Peoples, president 
chairman of the board, in hi 
nual report to stockholders 
profit amounted to $1,087,000 
Comparative figures for the 


period last year were sales of $2 


055,000, and net profit of $1,60 
Mr. Peoples indicated that a! 
ber of problems confronted 
business during the year wert 
on the way to solution. The 
cluded high priced steel and 
raw materials in short suppl) 
restrictions in the use of oil a! 
which interfered with deman 
that type of heating equipment 
“Having anticipated the read 
ment period now widely unde: 
we face with confidence the r° 
to more normal competitive c 
tions in business,’ Mr. Peoples 
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St. Anne’s Catholic Church, New Bedford, Mass. Architect: Joseph M. Mosher, Provid 

I I. } juipped with Webster Type n6CN ipo! Heating Svstem wit! pretabr t W 

Syst Convector Radiat th integral supply valve ul thermostat 
por heating is ideal heating tor In St. Anne’s Catholic Church, a 


buildings that may re 
ire quick heating-up, short “on 


riods. long “off” intervals 


r¢ hes 


uildings sometimes unoccupied 


x vapor heating at its best, select 
the Webster Type “RK” System. It 
vides almost instant response to 
anges in temperature. 





Webster Type “R” System provides 
a high degree of comfort at reason- 
able cost. There is no overheating 
Complete shut-off leaves no resid 
ual heat in radiators. Thermostats 
can be set to maintain desired tem 
perature level 


The First Presbyterian Church 
consulted Webster for 
on modernizing their heating equip 
ment. In 1945 the parish house 
heating was modernized with a 
Webster Type “R- System. In 
1947 the Church heating 
modernized 


suggestions 


Was 


Flexibility is demonstrated by the 
fact that This Webster Svstem can 
be used with Webster Type “W1 
Convectors along the walls o1 
under pews; with prefabricated 


Typical arrangement of Webster e “R” Sys 
tem equipment in basement f First I sbvternan 


Church, Ossining, N. Y 
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Webster Svstem Convector Ra 
tors concealed in the wall 

quiet high capacity Webst 
Nesbitt Series h Unit Heat 
in vestibules: with high. ceili 
mounted down blow units 


CVVINIASTIUITNS. 





I th I I ( 0 
N. Y.. Wel | 
K ' 
‘ s { 
back 
Fuel may be coal. gas or 
firing may be manual or automatic 


ihe only limitation is that water 
return to the boiler by gravity How 


\ apo! heating has its place in mod 
ern building — an important plac 
too. Check on its applic ibility to 


vou! problem 


\ lress Dep Hil’ 
WARREN WEBSTER & CO. 
tat In] Cw 


Camd NW.J.: J 


In Canada, D ng Brot M 
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CONVENIENCE AND ECONOMY 


These two big points would be reason enough to standardize on 
Model U Convectors . . . and there are many more good reasons 
Convectors are the popular mass-produced, high-quality, low-cost 
twenty standard sizes, stocked for easy selection at your whole 
One-fourth the weight of old fashioned radiators, they are a ple 





carry and install. Already assembled and individually packaged, they 
forth on your job as clean and fresh as a newly minted coin. Besides 
clean, modern, uniform heat by convection (and radiation), they 

customers by the classic design of their metal cabinet and their durabl 
gray finish. 

Nesbitt Model U Convectors are truly universal: They may be ir 
free-standing or semi-recessed; with two-pipe steam or forced or 
hot water systems. The Nesbitt fin-and-tube heating element require 
two simple connections which may be made without removing the el: 
from the casing. Time is money, these days! 

The curve-top grille is exclusive with Nesbitt. It gives more flue 
greater heating capacity. Dampers are available when desired. We 








go on and on! Why not try Nesbitt Convectors on your next job? 





} 
Send for Publication 252 CONVECTORS 


SOLD EXCLUSIVELY THROUGH PLUMBING AND HEATING WHOLESALERS 


A product of JOHN J. NESBITT, INC., State Road and Rhawn Street, Philadelphia 36, Pc. 
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2 pO YOU HAVE something to say about any of the articles published this month 
af An additional comment, or perhaps a question on some point? We follow here the 


custom of engineering society meetings in allowing a period for discussion following 
presentation of a paper. You are invited to contribute your views. Address then 
to the Editor, Heating, Piping & Air Conditioning, 6 N. Michigan Ave., Chicago 2 


EXCELLENT DATA ON 
INDUSTRIAL VENTILATION 


| wave read the April article on 
industrial ventilation by Robert C 
Soronen, describing his successful 
treatment of a fog problem in a 
yeneer mill, with great interest 
Aside from the features of the sys- 
tem, which show excellent analysis 
and application on the part of Mr. 
Soronen, I was particularly inter- 
ested in this article as a striking 
example of the fact that even the 
“toughie” problems in removing 
contaminating agents from indus- 
trial atmospheres are subject to 
treatment by simple quantitative 
means. 

By comparison, the earlier ap- 
proaches to this particular problem 
were apparently characterized by 
either inadequate rule-of-thumb 
methods, or by faulty application of 
the general principle of diluting 
contaminating agents in the atmos- 
phere to a tolerable level. It has 
long been my belief that if design- 








"QUOTE" 
“The whiplash of national 


and global planners, self-an- 
ointed, self-appointed and 


se 

ai self-applauded, will surely not 
conjure up the high level of 

- accomplishment involved in 


the intricate workings of mil- 
lions of individuals striving 
for personal improvement 
and advantage. It is the strife 
and competition of every in- 
V dividual every day that pro- 
duces the really collective 
good—and the collective se- 
curity—which the _ planners 
with their simpering seman- 
Ues, cold logic, and slide rules 
would have you think is 
their province.”"—Rosert E. 
MARSHALL, assistant secretary, 
Worthington Pump and Ma- 
chinery Corp., in a_ recent 
address. 














ing engineers would apply to indus- 


trial ventilation problems the same 


analysis, insight, and careful cal- 
culation which they bring to prob- 
lems in other fields such as air con- 
ditioning, that there would be fewer 
of those cases of improper design 
and application which continue to 
relegate the ventilation science to 
the role of an art 

Incidentally, the data given in Mr 
Soronen’s article, on which the de- 
sign of his system was based, are in 
excellent agreement with data 
which I understand are soon to be 
published by the American Stan- 
dards Association for large open 
tank exhaust systems H. A 
MOsHER, Eastman Kodak Co., Roch- 
ester, N. Y 


VENTILATION ENGINEERS 
SHOULD PUBLISH RESULTS 


I HAVE reviewed the article by 
Robert C. Soronen on _ industrial 
ventilation, published in the April 
HPAC. I want first to compliment 
Mr. Soronen for taking the time to 
describe his work in print. I have 
insisted for some years that indus- 
trial ventilating engineers do not 
spend the proper amount of time 
to prepare concise reports for print- 
ing in technical and trade journals 
Much of the best information on 
practical solutions to difficult prob- 
lems is buried in the files of ven- 
tilating engineers, with excellent 
prospects of being destroyed before 
anyone can bring the information 
to light. 

I am intrigued by Mr. Soronen’s 
reference to a rate of 200 to 250 cfm 
per sq ft of vat surface for the con- 
trol of steam or fog. This agrees 
with my own observations on the 
required rate for open tanks con- 
taining water or water solutions 
near the boiling point. 

I commend his control of air 
movement from the veneer room 
through the bark removal room and 
into the vat loading room. This 
progressive passage of air from room 
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to room is useful in many situation 
as an air or heat conservation 
measure 

Mr. Soronen indicates in the last 
paragraph of his article that he in 
tends to describe other installations 
in a future article. His approach 
to the veneer mill problem seems 
eminently practical to me, and I 
would certainly encourage him 
continue his writing W. N 
WITHERIDGE, ventilation consultant 
General Motors Corp., Detroit 


WHAT'S HEAT OUTPUT 
OF RADIANT JOBS? 


I THE APRIL issue of HPAC, D. I 
Mills commented on my article 
Floor Surface Temperature and 
Heat Output With Radiant Jobs 
which appeared in the March issue 
A month-to-month discussion of 
the subject could be carried on in- 
definitely, but I would like to an 
swer Mr. Mills’ comment because I 
believe he has misinterpreted the 
purpose of my article. He asks 
‘Why not verify claims with actual 
data developed by proper instru- 
mentation from actual operating 
conditions?” The only “claims” I 
make are that practice and theory 
do not agree or, in other words 
that radiant heating systems are 
producing comfort with heating 
loads calculated by standard pro- 
cedures to be one to three times as 
great as the purely theoretical! limit 
This situation exists in thousands 
of cases and I do not believe any 
further verification, by instrumen- 
tation or otherwise, is necessary 

In attempting to determine why 
such a wide difference exists be- 
tween practice and theory, I did 
Suggest a number of possibilities 
Such an analysis of a problem does 
not constitute a “claim.” In fact, in 
my conclusion I made the following 
statements, which seem to be ih 
agreement with Mr. Mills’ sugges- 
tion of a field investigation of radi- 
ant heating 

‘The primary purpose of this dis- 
cussion is to present such an analy 
Sis of the problem and, while a 
complete solution is not to be ex- 
pected from a simple study of this 
kind, it is hoped that it will explain 
why differences of opinion exist and 
perhaps result in some adequate 
and immediate field or laboratory 
research by some competent, un- 
biased organization. The ASHVE 
research program should success- 
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fully solve this problem, but the 
long-term character of this radiant 
heating investigation may not per- 
mit the release of useful data for 
several years.” 

Mr. Mills further comments that 
“The fact that a particular installa- 
tion was calculated to produce 60 to 
100 Btu per sq ft of floor area, and 
comfort conditions have apparently 
been obtained, is no reason to be- 
lieve that the actual output from 
the panel is as high as the calcu- 
lated value.” This statement is a 
little embarrassing to me because I 
attempted in my article to bring out 
this very point. Such factors as 
lower air temperature in a radiant 
heated room, less air movement, 
lack of stratification, use of too low 
minimum design temperatures, 
conservative design factors, individ- 
ual designer’s safety factor, and 
others all contribute to the differ- 
ence between actual and calculated. 
Ordinarily, we would gladly accept 
them as a margin of safety, but 
when the margin reaches as high 
as 200 percent, I think it is time to 
admit that the currently accepted 
theoretical analysis of radiant 
heating might need some revision. 
Mr. Mills mentions the possible dif- 
ference between “actual” and “cal- 
culated,” but he does not comment 
on the suggested variance between 
“actual” and “theoretical.” I believe 
we should carefully scrutinize both. 

And to Mr. Mills and others who 
may not have carried out any field 
investigations with instrument ac- 
curacy, I should like to give a word 
of advice. It is a tremendous task 
which, to be done correctly (at 
minimum design conditions, for ex- 
ample) in all types of buildings 
having all types of structural and 
functional characteristics, would 
involve an expenditure of hundreds 
of thousands of dollars and a staff 
of competent men—a task which I 
do not believe any one manufac- 
turer in the heating industry today 
is equipped to undertake. It is for 
this reason that we are all awaiting 
the results of the current ASHVE 
radiant heating research program. 

-PAUL S. PARK, manager, engineer- 
ing service dept., A. M. Byers Co. 
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STRETCHING DEHUMIDIFIER 
PERFORMANCE 


I WAS VERY interested in the com- 
ments that John Everetts, Jr., and 
H. W. Heisterkamp made on my 
article on dehumidifier perform- 
ance, which comments were pub- 
lished in April. However, I should 
like to defend my article against 
some of the points which Mr. 
Heisterkamp makes. 

In my opinion his counter-ex- 
amples do not hit the point of the 
article. I do not claim to increase 
the moisture removal capacity oi 
the unit—a glance at the perform- 
ance curve on page 682 of the 1948 
Guide shows the lowered efficiency 
at lower grain levels—but rather to 
obtain a dryer effluent air than is 
possible in the customary hookup. 

In his first counter-example, Mr. 
Heisterkamp has to use twice the 
amount of air, with the concomit- 
ant increase in duct work which is 
mentioned in my article. 

His second proposal uses two 400 
cfm dryers in place of my one 800 
cfm unit. This is, of course, a much 
more expensive method—not to 
mention the additional mechanical 
equipment involved. 

For these reasons, I believe that 
the term “stretching” is quite justi- 
fied, for the run-around system de- 
scribed in my article permits the 
dehumidifier to deliver dryer efflu- 
ent air than any other standard 
hookup. 

As regards the 5 percent leak- 
age allowance mentioned by Mr. 
Heisterkamp, it seems to me that 
this should really be incorporated 
in the performance data of the unit. 

PETER FRANCK, Armo Cooling & 
Ventilating Co., New York. 





NEW TECHNIQUE FOR WELD- 
ING CHROME PIPE DISCLOSED 


D sveropant of a new procedure 
for welding 4-6 chrome pipe was 
disclosed recently by Houston Pipe 
and Steel, Inc., of Houston, Texas. 
The new process was devised by 
the company for use in the welding 
of chrome pipe being fabricated for 


Heating 


installation in a large Texas 
finery. 

M. Van Blaricom, chief e: 
of Houston Pipe and Steel, I 
plained that in the new pr 
Jarge preheating tip with ox, 
lene was used first to bri 
temperature of the Joint up t. 6 
800 deg and keep it there wh 
welding was done using a \ 
electrode (ASTM AWS Spe 
E-502). After this, he said, th: 
perature was raised to 120-135 
deg and the joint was wrappe: 
asbestos tape to a minimum 
ness of 1 in. and cooled t 
temperature. 

Mr. Van Blaricom point: 
that—contrary to popular belie! 
this technique did not mak 
weld metal so hard that it b 
brittle. Laboratory tests certified 
by the Shilstone Testing Labora- 
tory, Houston, he stated, showed 
very desirable results. The figures 
he presented showed an ultimate 
tensile strength of 73,200 psi. and a 
satisfactory rating on a 180 deg 
root bend. Brinell hardness i: 
weld was indicated as 248, whil 
Brinell hardness in the pipe wa 
174. A Charpy impact notched tes! 
was made in the weld metal at 7 
deg, 49.0 ft-lb. Chemical analysi 
of the weld metal showed 7.73 per- 
cent Cr in the weld and 4.53 percent 
Cr in the pipe. According to M: 
Van Blaricom, where greater duc- 
tility and elongation was required 
a furnace anneal at 1600 deg was 
given after the pipe had cooled 
This resulted in an average elonga- 
tion of 40 percent in 2 in. 

“The excellent test results proved 
without a doubt the practicability 
of our new procedure,” he declared 
“We used it throughout the pr 
duction of the chrome pipe and th 
lot was completed satisfactorily 
quickly, and inexpensively.” 


NEW YORK ADOPTS 
SMOKE CONTROL LAW 
Declaring that “pollution of th 
atmosphere by smoke, soot, fl 
products of combustion, incompie't 
combustion or heating of fueis 
refuse and certain other em) 
into the atmosphere” to be “a m¢ 
ace to the welfare and comf: 
the people of the city and a cau 
extensive damage to proper! 
local law amending the adn 
trative code of the city of New ‘ 
establishing a smoke control 
became effective March 1 
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ROUVELE always costs more than 


EVERE COPPER WATER TUBE 





HEATING. When you install radiant panel, or forced cir- 
culation hot water heating systems, you save time and 
trouble with Revere Copper Water Tube. You can bend this 
tube readily, and joints are quickly made with either 
soldered or compression fittings. 





WATER SUPPLY. You insure a free flow of sparkling-clear 


water when you use Revere Copper Water Tube for hot 
and cold water lines. And, because copper does not rust, 
the lines can usually be a size smaller than would be 
required with rustable pipe. 


* * ~ 
You can specify or install such other long lived Revere 


materials as Red-Brass Pipe; Sheet Copper and Herculoy 
for tanks, ducts, pans and trays; Dryseal Copper Refrigera- 


tion Tube (dehydrated and sealed); Copper oil burner, 

heat control and capillary tubes. The Revere Technical 
i. . . . 

Ad ry Service, Architectural, is always ready to serve 


ill your Revere Distributor. 
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SOIL, WASTE AND VENT LINES. Revere Shines Water 
Tube is used for drainage because it is so highly resistant 
to corrosion attack. The interior remains smooth, permitting 
unobstructed flow and eliminating the tendency of lines 


to clog. 





LOOK FOR the Revere name and the type, which ore 
stamped on Revere Copper Water Tube at regular inter- 
vals. These marks are your assurance of full wall thickness 
and the correct dimensional tolerances so essential for tight 
soldered joints. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 


230 Park Avenue, New York 17, New York 


Willis: Baltimore, Md.; Chicago, Il; Detroit, Mi i ine 
Riverside, Calif.; New Bedford, Mass.:; Rome, \. Y Sales Off 
Principal Cities, Distributors Everywhere. 
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A RETURN LINE VACUUM PUMP 
THAT CUTS HEATING COST. 


This unusual pump needs no electric current, 
cutting out greatest item of pump operating 
expense. 

More important, this pump insures absolutely 
uniform circulation in system. That means con- 
tinuous steam economy. 


Simple, compact, one moving element, no 
wearing parts, no internal lubrication. Bulletin 
No. 203 gives the facts. Your copy is waiting. 


THE NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U. S.A. 
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s\¢ HEN THE FIRST diesel locomotive 
was put in service on an American 
railroad in 1925 and its value dem- 
nstrated, a trend was started which 
ontinues to such an extent that 
today even coal carrying roads are 
adopting diesel power. The western 
roads have carried the trend to such 
, point that now practically all of 
their fast service and much of thei 


secondary hauling is handled by 


The Chicago & North Western 
railway has been among those in 


rend 


vanguard of the diesel 
All of its crack 400’ 
trains serving the area from Chi 


passenger 


cago to points in Minnesota and 
Wisconsin are now drawn by die- 
sels. Likewise, all of the stream- 
lined “City” trains operated in con- 
junction with the Union Pacific 
between Chicago and the west coast 
have diese] motive power. Approxi- 
mately 15 percent of its road freight 
motive power has been dieselized, 
and the trend has continued t 
switch engines, particularly at the 


larger terminals 


Why Diesel Shops 

Are Necessary 

The adoption of this equipment 
introduced a problem of service and 
maintenance which the roads soon 
found was of an entirely different 
nature from the servicing of steam 
equipment. The first attempts at 
verhaul or heavy repair of diesels 
were made in converted stalls in 
existing roundhouses. This arrange- 
ment soon proved entirely unsatis- 
factory as units became too long 
lor either existing roundhouse stalls 
or tor turntables. In many cases, 
attempts were made (some reason- 
ably successful) to convert old car- 
shop buildings. Usually this meant 
using a building that was located 
or arranged poorly for fast servicing. 
This work is best done on a through 
track. As the old buildings did not 
lend themselves to a through track 


arrangement or to the installation 
of wheel drops, many of the roads 
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H. P. WATSON, of De Leuw. Cather & Co.. engineers. de 


the piping, heating, and ventilating of the C. & N.W os me 
for the service and repatr ot dtesel locomotives Diese POU 


ment has introduced “ problen of service and maintenance i/ 
is of an entirely different nature from the servicing of 


equipment, and this Shop has hye en designed fo meet ti is 


Hou thre piping, hi ating, and ventilating installations a ery 

service and repaur is clearly explaines n this very time ( 
soon found themselves doi l part l and grea VW 
servicing outdoor hop ild be 

The heavy repairs fared a littl the heavy over! 
better in the old buildings, as the buildings have worked 
stub track arrangement in ich atisfactio1 rovided 
buildings lent itself better to th omfort and health faciliti 
slower work of major overhau be installed for the employe 
Here again there were difficulties The majority of roads di 
however as the heavy overhau ive ic! eaaguy adaptable 
shops require a cluster of smaller tie and those that did hav 
shops around them. No heavy ove! facilities and who mads 
haul shop can operate without space tions soon found that thei! 
for filter and parts cleaning, engins ments and contents incorpo! 
overhaul, electrical work, a sepa lot of steam engine thi 
rate room for injector and governo! Hence became bviou 
work, a machine shop, a battery new line of thought would 
room, and large stockroom for be incorporated the de 


About half the heat loss of the service and heavy repair wing is handled 


panel heating system, with unit heaters carrying the remainder of the 


Piping, Heating and Ventilating 
North Western’s New Diesel Shop 


by a 
load. 


This construction view shows the piping for the radiant heating being installed 
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General elevation of the diesel shop, looking northeast. Outdoor air intakes may 


be seen on the wall at the right 
service and repair shops for diesel 
locomotives. 

Over the past 10 years, many 
shops have been designed and built 
for the service and repair of diesel 
locomotives. Each design has repre- 
sented an attempt to improve on 
the previous ones. The latest in 
this series is the Chicago shop for 
the North Western system. Located 
in the 40th Ave. yard in the heart 
of the city’s west side, it is used for 
the servicing of passenger road en- 
gines and switch engines, and the 
heavy repair of all types of diesel 
motive power. A second shop is now 
under construction for the servicing 
of freight engines at Proviso. 


Building Consists of 

Two Major Wings 

The Chicago shop building con- 
sists of two major wings, one hous- 
ing the service and heavy repair 
departments, and the other the 
small shops and storerooms. 

The service and heavy repair sec- 
tion is made up of a high bay por- 
tion and a low bay portion. The 
high bay section is 250 ft long by 
80 ft wide by 40 ft below the trusses. 
This section houses one through 
track for service, one stub track 
for heavy repair, and a truck re- 
lease track. The low bay portion 
adjacent to and not separated by a 
partition from the high bay section 
houses two through tracks for serv- 
ice. The low bay section is 250 ft 
long by 60 ft wide by 26 ft, 4 in. 

An overhead bridge crane span- 
ning the width of the high bay 
section serves the tracks in the bay. 
A wheel drop pit 23 ft, 6 in. wide 
by 135 ft 6 in. long by 18 ft deep 
runs the entire width of the build- 
ing near the east end. Along the 
north side of the building, two truck 
storage tunnels connect with the 
drop pit 


The shops and stores wing is a 
two story and basement structure 
which abuts the service and heavy 
repair wing on the west beyond the 
heavy repair and wheel tracks. The 
second floor of this wing houses the 
toilets, lunch, locker and wash- 
rooms. The first floor houses the 
parts conditioning room, the injec- 
tor and governor room, the filter 
and parts cleaning room, and stor- 
age space. The basement houses 
storage space and a utility room 
for the building mechanical equip- 
ment. A pipe tunnel leading off of 
this room crosses the entire width 
of the service and heavy repair wing 
at the west end. 

The service tracks within the 
building are provided with perma- 
nent concrete platforms at an ele- 
vation of 5 ft above the rails on each 
side of the three tracks. The first 
floor in the service section is 2 ft, 
6 in. below the top of rail, with a 
4 ft, 6 in. center depression between 
the rails. 

The building is a steel structure 
with brick curtain walls, and with 
reinforced concrete slab floors and 
platforms. The roof is of precast 
concrete slab. Doors at all track 
entrances are overhead rolling steel 
doors with power operators. Glass 
block was used liberally to provide 
as much daylight as possible. 

An interesting sidelight on the 
building design is that it is probably 
the first heavy construction in Chi- 
cago designed entirely for modular 
materials. 

At the east approach to the build- 
ing between the tracks are located 
the outside service platforms. These 
consist of paved concrete areas ap- 
proximately 200 ft long parallel to 
the tracks. Such functions as fuel- 
ing and sanding of locomotives are 
accomplished at this location 





A discussion of the ap; 
tools, and equipment used in 
pair of the locomotives w 
another article the length 
one or longer, but aside fr: 
equipment, the mechanical i 
tions in and adjacent to thi 
ing consist of the following 
heating and ventilating sys: 
a sanitary plumbing systen 
service water and drainage 
(4) a pumping and dispensi 
tem for new lubricating oi! 
disposal system for used lub: 
oil, (6) a pumping and di 
system for fuel oil, (7) a 
system, (8) a compressed 
tem, and (9) fire protectior 


Unit Heaters for 

Shops and Stores Wing 

The heating and ventilat 
the shops and stores wing pr‘ 
no particular problem. Unit 
ers are used for heating thr 
the first and second floors. Ex 
ventilation is used in the 
room, the lunchroom, and 
filter and parts cleaning roon 
effort was made to introduc: 
heated air in the toilet and 
rooms as no great amount o! 
being exhausted. Fans adjac« 
the cleaning tanks in the filt: 
parts cleaning room exhaust 
cfm of air; this is made up b) 
tration from adjacent rooms 
which is the governor and i 
room. This latter room 
relatively dustfree air, so fré 
tered air is introduced to this ! 
by ordinary school room typ: 
ventilators. All of the rooms i: 
wing have ample window a: 
provide summer ventilation 


Ventilation for Service 

and Heavy Repair 

The heating and ventilati 
the service and heavy repai! 
present more of a_problen 
though a familiar one. It 
problem of a large open spact 
which conditions of comfort 
be maintained while a conside! 
volume of air is being moved 
from mechanical ventilatio! 
from infiltration due to the 0; 
of the large doors for ingres 
egress of the locomotives. The 
lem is made more severe by the 
that each entering locomotiv: 
resents several tons of “ref! 
ated steel” which immediate 
gins to absorb heat 
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engines were to be run in 
, p, ventilation would be no 
, as the volume of the struc- 

so large in proportion to the 

of occupants that infiltra- 

uld more than care for their 

with the addition of a few 

roof ventilators to provide 
er air circulation. Engines will 
be . in the structure, however 
servicing and testing is tak- 

ace. The 

: x) st are low in carbon monoxide 


fumes from diesel 


e not particularly toxic. How- 
he fumes contain a consider- 
percentage of SO., and fre- 
ently some unburned carbon in 
the form of smoke. The smoke is 
reeable and dirty, and the SO 
irritation to the eyes and 
These 
ved by mechanical ventilation 


passages must be 
An obviously simple means of dis- 
of these fumes would be to 


y 


trap them as they leave the exhaust 
ports on the engines. Every designer 

mechanical equipment for diesel 
shops probably has had this idea at 
some stage of his experience; how- 
ever, he soon finds that any such 
arrangement is complicated by the 
fact that diesel engines have a mul- 
tiplicity of exhaust ports, and that 
there is no standardization of the 
locations of these ports. In most 
shops the problem is further com- 

icated by the presence of a bridge 
rane or monorail over the tracks 


Hoods with Ventilators 

Handle Exhaust Fumes 

At the North Western shop, it was 
decided to build hoods over sections 
f each of the service tracks. These 
1oods are nothing more than verti- 
cal baffles dividing the area over the 
tracks into compartments 
The baffes are brought down as 

e to the tops of the engines as 


ervice 


clearances will permit, in this case 
<0 ft 10 in. above the top of rail 
ines average about 15 ft above 
p of rail.) A power roof ventilator 
000 cfm capacity is installed 
lear the midpoint of each compart- 
and each compartment is ap- 
proximately 20 ft by 25 ft. 
As fumes from an engine leave 
the exhaust port at high tempera- 
hey immediately rise and, un- 
‘ess removed, will slowly cool and 
’ and eventually settle to the 
ie It is intended that the fans 
operated over those sections 


han engine is running. and 
ry off the fumes before they 
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have had time to cool. Only an op 
erating test over a number of diffe: 
ent conditions will prove if the sys 
tem is ample. Eight of these roof 
blowers are installed, but as only a 
few of them will be operated at any 
one time, the movement of air will 
not be so excessive as to make the 
heating of replacement air prohibi 
tively costly. This is just what 
would have happened had a system 
of general ventilation been installed 
with, say, six or more air changes 
As it is, a total of 51,000 cfm ofl 
heated fresh air is being supplied 
to the service bays 
ning—except for entering and lea\ 
ing—takes place in the low bays 
Gravity ventilators with moto! 
ized dampers are installed over the 
high (heavy repair) bays 
Mechanical supply and exhaust 
air is also provided for several small 
shops having no outside exposur‘ 
drop pit 


and to the These smal] 


shops have not heretofore been 
mentioned and are located near the 
center of the building between the 
service and the heavy repair sec- 
tions 

All of the fresh air is supplied 
through blower type units suspend- 
ed in the trusses and taking ail 
from above the roof or through the 
outside wall near the roof. Air is 
distributed 
ducts connected to these units. The 
units normally take 100 
fresh, filtered outside air. Control i 
by face and bypass dampers modu- 
lated by a duct thermostat in the 
air discharge 
an intake damper if the fan motor 


through a system olf 


percent 


Another motor closes 


An interior view of the service and heavy repair section, with the air supply units 
in the low bay section 
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Panel Heating and UL nit- 


for Heavy Repair Wing 
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Nieil 


ti< 


ti 


to be made up by radiant 


(os MICHIGAN 


sity 


The panels provide 


hes 


around and under the engi: 


accommodate 


tUINIVI 


and help quick 
temperatures t 


doors have been opened. The in- 
herent lag in the floor mass con- 
tributes even more strongly to the 
return to comfort conditions after 
the doors have been open. 

All unit heaters are on 10 psi 
steam, except those taking outside 
air which are on 100 psi steam. 





This sanding truck simplifies servicing 
of diesel locomotives 


Steam is supplied to the building 
at 160 psi from an existing power 
house at the yard. The radiant 
heating system is on hot water, 
which is generated by a heat ex- 
changer with water temperature at 
the outlet regulated to 140 F. Water 
temperature to the zones is regu- 
lated by three-way mixing valves, 
each of which is in turn controlled 
by an inside thermostat and an out- 
side limiting thermostat 

Piping for the most part is 1'4 in 
wrought iron on 12 in. centers, with 
the top of the pipe 21% in. below the 
surface of the concrete. It is antici- 
pated that under design conditions 
water will go out at 120 deg and 
return at 100 deg. Floor tempera- 
tures at design conditions should 
be 85 deg and heat emission per 
square foot of floor area is antici- 
pated as 69 Btu 

The figures in the preceding para- 
graph are open to controversy and 
it is not the intent here to go into 
detail concerning them. In fact, 
were this job being redesigned to- 
day, it would be calculated by a 
different method but probably with 
much the same result. Suffice it to 
say that during its brief span of 


80 


operation, the system has gone 
through one test at minus 5 F, and 
several other days near that tem- 
perature—and the heating system 


has come off with flying colors 


Snow Melting Coils 

for Outdoor Platforms 

Before concluding these remarks 
about heating, the systems for snow 
melting should be mentioned. Snow 
melting coils are placed below the 
concrete slabs of the outdoor serv- 
ice platforms at the east end of the 
building, and under two ramps lead- 
ing into the building at the west 
end 

Because of the nature of the lay- 
out, the pipe had to be installed in 
long loops. To minimize friction 
head loss, 2 in. pipe is used on 18 
in. centers. Water will be supplied 
at 160 F, with an anticipated drop 
of 40 deg. An output of 145 Btu 
per linear foot of pipe is estimated, 
of which 116 Btu represents useful 
heat (the balance being lost to the 
earth). These figures represent a 
condition of stabilization It is 
highly uncertain how much lag will 
be involved in the functioning of 
such a system, but the heat ex- 
changer is oversized 20 percent to 
provide pickup. Calculations were 
based on sufficient heat to melt a 
1.5 in. snow in 1 hr, assuming snow 
at 0.49 lb per sq ft per in. of depth 

The coils are in gravel immedi- 
ately under and partially embedded 
in the 6 in. slab. The system at the 
time of this writing has not had a 
real test 


Piping Service Outlets 

for the Platforms 

Service outlets for water, high 
pressure steam, and compressed air, 
and power receptacles, are located 
throughout the building. The lines 
for the service platforms are run 
snug against the undersides of the 
platforms with valved service con- 
nections for hose at 50 ft intervals 
along the length of the platform. 
The power receptacles are likewise 
on 50 ft centers at the midpoints 
between the hose outlets. All of 
these connections serving the plat- 
form above are located in circular 
iron boxes in the floor. Each service 
has a separate 8 in. ID box with 
cover. All of the piped services are 
34 in. The water and air have hose 
connections of the quick coupling 
type; the steam has a union con- 
nection. The outlets in the plat- 





forms are located near the e 
that hose will not have to 
across the platforms to rea 
engines 

To serve the area below 
forms, these services are | 
down at every column, with 
air, and water on one sid 
column and power on the oth« 
columns, incidentally, are 
at the centers of the platforn 
the platforms cantilevered o 
them so that column locatio: 
a minimum of interferenc: 
working space 


Railroad Oil Barrel 

Becoming Obsolete 

In modern diesel shop 
the traditional railroad oil b 
becoming completely obsolk 
cept for a few special grease 
are used in small quantit 
modern’ shops, 
stored in large tanks and is 
through a piping system 
points of usage. At the Nort 
ern shop, the oil is stored in ; 
gal tank in a separate oil 
some 500 ft from the shop. 7 
house is a remodeled existing 
ing. The tank is rectang) 


crankcase 


economize on space in the 
It is equipped with a stean 
tion heater to heat the 
leaves the tank to enter the 
pipe to the pump 

The oil used is a special 
in characteristics about midw 
tween SAE 40 and 50. Visc: 
120 F is approximately 500 SS 
temperature drops, the visco 
creases rapidly and at 100 } 
near 1000 SSU, and at 70 F 
near 1500 SSU. In order to 
tain the oil temperature at 
120 F, a system of steam tract 
ing is used with the oil }; 
Steam at 10 psi is used, and 
(except at the tank) is m 
Indicating thermometers a1 
stalled at convenient locatio 
that oil temperature ma) 
watched. 

Rotary pumps are used to 
against a _ hydraulic-pneu 
tank, the pump being cont! 
from a pressure switch on the 
sure tank. Hence, oil under pr‘ 
is always available in the p 
Oil is drawn from the system 
intermittently, and as the oil i 
tank system is always kept war 
is necessary for the user of tl 


to watch only the regulation o 


temperature of the oil as 


Heating, Piping & Air Conditioning, May 














wected by the steam tracer piping 
‘Oil is dispensed in the diesel shop 
stations. Three of these are 
service platform between the 
on ind second tracks, and the 
of three are along the plat- 
between the third and fourth 
-s Each of these stations con- 
sis ff a 1% in. line strainer; a 
meter of the measured dis- 
e. ticket printing type; a plug 
ck: a manual rewind side cabinet 
hose reel with 50 ft of 1'4 in. hose; 
ia filler nozzle 


ina 


It was assumed that not more 


a 


tra 


two hoses would be in use at 
ne time, so with flows of 25 gpm 
t each hose, a pump of 50 gpm, 60 
psi capacity was selected ‘actually 
a 90 gpm pump geared down to 50 
pm with a 5 hp motor) Two 
imps are installed, each a standby 
he other. A 4 in. main line runs 
) the oil house to the diesel shop 
nd a 2 in. branch is taken off it to 
serve each group of three dispensers 
The 4 in. main is run underground 
vith a 1'4 in. tracer in a wood box 
nduit 
A separate 90 gpm pump Is in- 
talled for unloading lube oil from 
tank cars. In some installations the 
tandby dispensing pump is mani- 
lded so that it can be used for 
inloading, but because of the 
rly constant usage of crankcase 
anticipated at this shop, it was 
believed more desirable to have full 
idby for the dispensing pump 


Disposal of Used 
Crankease Oil 
For disposing of used crankcase 
system of pipes was laid un- 
der the floor in the service area 
Branches from these pipes stub up 


into floor boxes at 50 ft intervals 
along each of the four main tracks 
within the shop. In each box is a 
142 in. lever handle plug cock and 
a hose connection. Crankcase oil is 
drained by gravity through this sys- 
tem to a concrete sump at the west 
end of the shop. Should the oil be 
too stiff to flow freely, it is helped 
along by live steam introduced into 
the crankcase or piping. All piping 
is class 150 cast iron with screwed 
drainage fittings. Mains are all 4 
in -lug cleanouts flush with the 
floor are provided at frequent in 


tervals 


Fuel Oil Dispensing 

Piping Systems 

The fuel oi] dispensing system 
supplied from a tank of 150,000 gal 
capacity located near the oil house 
with the pumps in the oil house 
In this case, because less trouble i 
anticipated from fuel oil than from 
lube oil pumping, the pumps art 
manifolded and two pumps handle 
all unloading and dispensing 

Each pump is the rotary type with 
a bypass in the head and each ha 
a capacity of 200 gpm, with a 10 hp 
motor To conserve’ space the 
pumps are installed one above the 
other. The pumps are started by 
pushbutton stations located at the 
dispensers and at the pump hous¢ 
An air release is installed in the 
line leading to the dispensing stand 
which are located at the outdoo 
service platforms at the east end of 
the diesel shop. There are three 
dispensing stands on each of three 
tracks, with a ticket printing type 
meter in the line serving each of 
the three tracks 


Dispensing stations consist mere 


Snow melting coils being installed at east end of the building. The structure in 


the middle foreground is the sand tower 
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ly of 242 in. stubs brought up above 
the ground between the rail and the 
concrete paving, terminating 
21. in. angle valve to which 
tached a swing joint and 20 ft of 2! 
in. synthetic hose and a nozzle wi 
a quick coupler for attaching the 
hose to the tank connectio! 
engine 

All main piping Is fru inde 
ground and it is all 3 in. During 
entire iength ol! ruil ul 
‘yround pipe is either unde! 
or closely parallel to track 


conduit of 6 in. extra heavy 


Simple, Flexible 

Sanding System 

The furnishing of dry d 

eam iocomotives Nha 

years been accomplished by ut 

natically conveving the sand 

the sand drying house to the } 
usage, using compressed ail 

the terminal compressed alr syste 


Elevated sand storage tanks are 


Staued at the polnts oO! usage 
VD ind f } é ( 
pipes is discharged. From the tank 
iniversa known as sand tows 
he ind flows by gravity to the 
tive sand boxes. Because ea 


nd tower must serve 


racks, and sand boxs ure 
ou é oO! tine ( é 
ire Ireque Livy quite 
These towers have eqguirers 
i irale potth ol e ¢ é 
be wilhin range oO! the sand spi 


With steam locomotives 
too difficult as the engines have 
be spotted only once. But with dis 
el some of the three unit job 
totaling 200 [t or more in lengt 
the sanding requires several spot 
ings or multiple sanding systen 
To provide a simple, flexible sand 
ing system for the North Wester: 
diesel shop, a standard high 
truck was fitted with a 40 
vertical, cone bottom tank. In 
ered position, the truck is run 
der a sand tower for filling, and 
is elevated to allow sand to flow 
engine sand boxes by gravity. A 
engine can be sanded at any p 
tion along the outside service plat 
form. One sand tower is used, whi 
incidentally has a spout on one side 
for sanding switchers 

Sand is conveyed to the tower 
the conventional manner using ca 
iron flanged pipe with special wea! 
ing elbows. Pipe is run overhead 
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and as spans between uprights are 
long, steel trusses of sufficient 
strength to carry several future 
pipes are used. 

The compressed air system is a 
conventional one. Piping connec- 
tions were made to an existing com- 
pressed air header in the remote 
power plant, and brought overhead 
through several buildings to a new 
air receiver at the new building and 
thence through distribution piping 
throughout the building. Lubricated 
cock valves are used in all air pip- 
ing. Drainage is conventional. 


Fog Throwers for 

Fire Protection 

The subject of fire protection in- 
volved considerable discussion. The 
most likely fires in a diesel shop 
would be from a petroleum product 
or of an electrical nature. Since the 
building is in service 24 hr a day, 
it was thought that a system of hose 
cabinets with fog nozzles would be 


most effective. Small 1 in. fog 


AIR CONDITIONED PLANE HAS ALUMINUM COMPRESSORS 


Tx FIRST completely air condi- 
tioned passenger plane using equip- 
ment similar to that in sizable 
buildings, has been delivered by 
Boeing Airplane Co. to Pan Ameri- 
can World Airways. The ship, a 
giant, double-deck, pressurized 
Stratocruiser capable of carrying up 
to 114 passengers, is a peacetime 
development of the famous B-29. 
It has a cruising range of 4600 miles 
at a cruising speed of 300 to 340 
mph 

The air conditioning system is 
entirely new in aviation history, 
according to Carrier Corp. Designed 
by Boeing air conditioning engi- 
neers, it maintains passenger com- 
fort automatically, regardless of 
whether the outside temperature is 
100 deg, as on a landing field, or 
65 deg below zero in the strato- 
sphere. It also controls humidity, 
air flow, and air cleanliness. 

Heart of the system is two alu- 
minum compressors which operate 
a “Freon” gas refrigerating system. 
They produce a cooling effect equiv- 
alent to the melting of 10 tons of 
ice in 24 hr. Built especially for air 
transportation, they weigh only 
half as much as compressors of 
similar capacity made of the custo- 
mary iron and steel construction. 

Heretofore, passenger planes have 
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throwers are located at frequent in- 
tervals throughout the building, 
with larger 1% in. hose cabinets at 
less frequent intervals. The 1% in. 
lines are provided with adjustable 
nozzles to throw a fog or a stream. 
A fire pump boosts water from the 
city mains to 100 psi. The pump will 
start when any nozzle is opened. 

All pipe for the steam, conden- 
sate, lube oil, fuel oil, and com- 
pressed air is black steel welded 
Pipe for service water and fire pro- 
tection is galvanized steel with 
screwed or flanged connections 
Other services are piped as here- 
inbefore mentioned 
Tight Spot for 

Piping in Basement 

A tight spot was encountered in 
running pipe through the basement 
of the shops and stores section 
where 8 ft of headroom had to be 
maintained with only 9 ft below the 
beams. Needless to say, all piping 
had to be run without pitch except 


had only limited air conditioning 
through distribution of outside air 
drawn in and circulated by the 
plane’s engines. Such systems are 
inadvisable at altitudes where sub- 
zero temperatures prevail, and do 
not work while the plane is on the 
ground, unless an engine is kept 
running. The new Stratocruiser 
system operates while the plane is 
stationary by merely plugging into 
an electric outlet. 

The pre-cooled or pre-warmed 
air is circulated throughout the two 
decks of the plane through hun- 
dreds of feet of plastic ducts. Air 
flows into the cabin at the rate of 
3600 cfm and is completely changed 
every 90 sec. Filters remove dust, 
dirt, and tobacco smoke color; ac- 
tivated charcoal removes odors. 

The filters removing smoke color 
also remove a large percentage of 
airborne bacteria, making cabin air 
purer than in the average home. 

Seventy five percent of the cabin 
air is cleaned and recirculated, 
while 25 percent is outside air, de- 
livered by the engines’ turbosuper- 
chargers. 


Window panes are double, with 
the cabin air passing between them, 
thus removing the frost and fog 
caused by the differences between 
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the condensate return. The 
is carried around the outsid 
The pipe along one wall cou 
be run directly back to th: 
room, but the other side h: 
taken to a small condensa! 
which lifts the condensat: 
main receiver in the utility 





All work in connection 
project was under the gen 
pervision of E. C. Vande 
chief engineer of the Nort! 
ern, and under the direct 
sion of B. R. Meyers, assista 
engineer. Mechanical \w 
done in close cooperation 
road’s mechanical dep: 
headed by G. W. Bohanno: 
and specifications were pre} 
De Leuw, Cather & Co., e: 
Chicago. The general c 
was S. N. Nielsen Co., Inc 
ing, heating, and ventilati 
tractor was M. J. Corboy ( 
the Narowetz Heating and \ 
ing Co. as the ventilatio: 









































tractor 


inside and outside 
Routed between the lini: 
soundproofing blanket wit! 
walls before entering the ca 
heated or cooled air keep 
and window areas at approx 
ly body temperature 


tempe 


Because of the plane's h 
and the subzero temperat 
the stratosphere, it was de 
install a complete, independ: 
conditioning system similar t 
used in buildings on the 
This has not been done before 
cause of the weight factor 
has now been largely overcom: 
because the Stratocruiser'’s effici 
design left extra room and wel 
available for extra comfor' 
safety. 

Operating with the air conditi 
ing system is the altitude cond 
tioning system of cabin pressuriza- 
tion, which permits the cabin to 0 
maintained at approximately s¢é 
level atmospheric pressure at @ 
altitudes from sea level to 15,000 © 
At an actual altitude of 25,000 ft 
the cabin is maintained at a com- 
fortable pressure equivalent [to a0 
altitude of 5500 ft. Conditions ° 
an 8000 ft altitude can be main 
tained when the plane is at 4 
actual 30,000 ft. 
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PACKAGE BOILERS 


ED BOILERS, by combining KALMAN STEINER, of ©. Hoffberger Co.. Baltimore, member of 
ae oes Sa S ee ews HPACs board of consulting and contributing editors. author of 


pment, confront the service , ; ; 
authoritative books on fuels and burners, explains in this 

perating engineer no oni 

ew development in oil burn practical, how-to-do-it article the routine of servicing oil burn- 

aratus but also with a con ers on package boi'ers and brings out the differences as com- 

jiler plant including a s| pared to the procedure for standard industrial oil burners 


1 


mechanical draft 


is this newcomer amongst sases away. The boiler type 
ne honored, established, and ly a modified scotch marine, whic! Ltomizi ou 
tional steam generating svs requires a minimun if head: } f pre ire 
What is the package boiler and hardly more foundation tha distinctive rran 
tis a combination of steam smooth and level concrete slab ot! our! p 
tor or boiler. fuel burner adequate thickness to support | need f package 
oil or gas), mechanical draft weight brought out be 
condensate return and feed Package boilers, for the 
makeup system, with the i: are high pressure steam generator Selecting a 
ecting piping, wiring, and but may also be built as low pry Package Boiler 
reheating (when necessary sure boilers or as direct fired wate In select 
assembled and tested and heaters. The firing means is alway lant, the load to be 
d out ready for connection to automatic. While many are built for be estimated venerou 
ustomer’s utilities wate! burning gas fuel, or for combinatior elected that allows for pij 
fuel, blowdown, and electric gas and oil burning, this article will pickup loss, radiation, and 
lines). The package mini discuss only oil fired unit ible—future expan 
the amount of installation Four distinct types of oil burne! like conventional boilers, w} 
nd material to the essentials are used: for burning light oil, the isually rated on the 
sually needs only a simple ex- pressure atomizing burner; and for ft heath irface constitu 


to conduct combustion burning heavy oil, a modified hori horsepowe! t capacit packa 


pipe 





Two 100 hp package boilers, fired with heavy oil, ata hooked up and ready to start, it is important to test a number 


shoe manufacturing concern. Right—After the units are of devices before operating 
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boilers are rated according to their 
greatest possible output, which is at 
least twice the rating of a conven- 
tional boiler. Hence, a package boil- 
er has little if any reserve, whereas 
a conventional boiler has a very 
wide margin of reserve for overload. 

Suppose, for instance, that a laun- 
dry had an equipment load totaling 
63 boiler hp and a heating plant 
load of 3200 sq ft EDR or 23 boiler 
hp, a total connected load of 86 
boiler hp. To this should be added 
at least 25 percent for piping, pick- 
up, and radiation loss, raising the 
total to 108 boiler hp. If there is 
any likelihood that new or addi- 
tional equipment will be purchased 
in the foreseeable future, allowance 
should be made for that also. For 
the existing load, a package boiler 
rated for about 125 boiler hp should 
be selected. By contrast, a conven- 
tional boiler rated about 70 hp, if 
set with an adequate combustion 
volume, would be a good selection 
for the same load 


Use Good 

Steamfitting Practice 

A package boiler should be in- 
stalled in conformance with good 
steamfitting practice and the appli- 
cable rules and regulations. Imme- 
diately after the steam outlet flange 
there should be a main shutoff 
valve, and all branches—whether 
high or low pressure—should be 
taken off after this main shutoff. 

There have been cases where pres- 
sure reducing valves for the heating 
system were connected to the boiler 
ahead of the main shutoff, on the 
theory that the high pressure sys- 
tem could be shut off without inter- 
fering with the heating of the build- 
ing, but that practice is wrong. The 
purpose of the main shutoff is to 
prevent flow of steam from the boil- 
er when it is closed. Some forms of 
valves, called stop and check valves, 
not only stop flow of steam from the 
boiler when closed but prevent flow 
of steam into the boiler even though 
the valve is not closed. These stop 
and check valves are especially im- 
portant where two or more boilers 
are serving the same system; a boil- 
er taken off the line automatically 
becomes disconnected from the 
steam main as its pressure drops 
below the main pressure. 

In the typical package unit, the 
oi] burner has been installed on the 
boiler at the factory, there remain- 
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ing only the field operations of con- 
necting the fuel lines from the stor- 
age tank, the cold water makeup 
and condensate feed lines, the steam 
main, the blowdown, and, in those 
units employing electric-gas igni- 
tion, the gas service for ignition. 
As to wiring, the factory assembly 
includes panel board connections to 
the motors and controls, but of 
course in the field a power service 
must be brought into the panel 
board. In so doing, a few points 
should be observed. For example, 
the wires should be sized correctly 
to handle the burner motor, feed 
pump motor, mechanical draft mo- 
tor, and electric preheater; a re- 
mote control switch is required in 
many localities, which can be in 
the form of a power switch in the 
line being run to the unit, if the run 
can conveniently be routed to a 
point favorable to location of the 
remote switch. 


Important to Test 
Before Operation 


After the unit is hooked up and 
ready to start, it is important to 
test a number of devices before at- 
tempting to operate. Because the 
unit has been tested at the factory 
is no guarantee that some disturb- 
ance has not occurred during ship- 
ment or installation. Despite care in 
packing, some of the more delicate 
control apparatus may be jostled 
out of adjustment. A rapid check- 
ing will reveal what needs atten- 
tion. 

Most package units are wired and 
equipped with special switches that 
enable one to energize individual 
pieces of apparatus without placing 
the entire system in _ operation. 
Thus, in sequence, it is possible to 
run the mechanical draft fan, boiler 
feed pump, ignition system (and 
electronic flame _ safeguards, if 
used), burner motor, and pump. In 
like manner, it will be possible to 
test the float switch of the boiler 
level control with its three circuits: 
pump motor starter, low water burn- 
er cutout, and low water alarm; the 
main steam pressure switch which 
starts and stops the burner, the var- 
iable flame pressure switch (if 
used), the fan lockout switch 
‘which closes the burner starting 
circuit only when the mechanical 
draft fan is operating correctly). 
All these separate devices and cir- 
cuits must be verified correct or 


made correct before any atte apr; 
made to start the burner 


Check Ignition 

and Oil Flame 

Once the unit is placed int. ser. 
ice, the two most important f: ature, 
to check are the ignition a 
oil flame. Most ignition syst: 
either straight electric spark use 
principally for light oils) or ele. 
tric-gas, in which an electri 
ignites a gas flame which 
ignites the oil flame (this method 
used almost exclusively for hea; 
oils). In the absence of gas (or jp. 
nition of heavy oil, a spark 
light oil flame can be used 

It is possible by means of | 
electronic safeguards to prov 
establishment of the gas flame 
fore the main fuel valve ca: 
but with systems lacking els 
safeguards of the gas pilot, a: 
systems using electric igniti 
main fuel valve can ope 
though the igniting means 
functioning, thereby permittin: 
burned fuel to enter the comb 
chamber during the time 
required for the combustio: 
guard to induce shutdown. 
can be as long as 80 sec. Th: 
importance of the ignition 
is obvious, and great pain 
be taken to verify that el 
are correctly placed, that pore: 
insulators are clean and sou 
free from cracks, that high te: 
cables are properly equipped 
connectors and other fastene: 
that the ignition transformer is 
rectly mounted and in good 
tion. Some package units are eq 
ped with special testing swit 
and circuits which enable checkin: 
and proving the ignition wit! 
allowing the main fuel valve 
open, in order to establish with 
tainty that the ignition is not 
satisfactory but is flawless 





Flame Adjustment 

Technique Varies 

It is in the technique of flame a 
justment where the package > 
differs most sharply from c 
tional oil burner applications. © 
bustion occurs in a tube o! 
diameter with a sealed front, per 
mitting at best only a tiny apertur 
with some sort of transparent cove! 
for seeing the flame. In many cass 
the operator cannot possibly s* 
how large the flame is by the ore: 
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Left—Package boilers confront the operating and service system of mechanical draft. Right—The approximate path 


engineer not only with a new development in oil or gas firing 
apparatus but also with a complete boiler plant. including a 


vary process of opening a firing 
door or other large port. There 
should also be an observation port 
at the rear end of the combustion 
tube. allowing the operator to see 
the actual fire. The best guide to 
flame size is the exit gas tempera- 
ture, and most units have a per- 
manent thermometer attached to 
the exhaust pipe for this reason 


What the Stack 

Temperature Indicates 

For high pressure units carrying 
noderate load, the stack tempera- 
ture should not exceed 500 F. Nor- 
mal load conditions might run the 
exit gases between 500 and 600 deg 
nd heavy load above 600. Higher 
temperatures than those indicated 
r any given load condition, indi- 
ate that the flame is too long, or 
the tubes are sooted, or the baffles 
between tube passes are leaking 
Just which abnormality is indicated 
depends upon the immediate past 
history. With clean tubes and a new 
nstallation, clearly a high tempera- 
ture means too high a firing rate 
After a period of use, a gradually 
creasing stack temperature should 
mean the tubes need cleaning. A 
sudden increase in prevailing stack 
temperature, especially when the 
tubes are known to be clean, may 
mean the baffles need resealing, pro- 
vided of course that the firing rate 
‘Known to be normal 


How to Adjust 

the Fire 

Procedure for adjustment of the 
ire varies with the type of unit, es- 
pecii the type of burner. 
implest form of burner is 
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the pressure atomizing nozzle fo: 
light oils, which requires, essen 
tially, an oil pump, pressure regu- 
lator, nozzle, and fan. In one such 
make, the assembly carrying the 
fuel pipe, nozzle, and electrodes 
must always be set each time the 
burner is serviced, to establish cor- 
rect alignment of nozzle tip, elec 
trodes, and baffle plate with respect 
to each other and with respect t 
point of entrance into the combus 
tion tube. The gun or blast tube may 
be considered to enlarge to the di 
ameter of the combustion tube in a 
plane marking the beginning of the 
latter. The nozzle face is to be 
about in. inside the gun before 
the plane, the baffle plate to be 
about '4 in. inside the combustion 
tube after the plane. The electrodes 
lead the nozzle face by almost !,2 
in., or almost touch the baffle 

The baffle has a center hole 
through which the oil spray enters 
the combustion tube, and has also 
a series of slots running axially 
some starting at the center hole and 
running part way toward the peri- 
phery, and others starting at the 
periphery and running part way 
toward the center hole, alternate 
slots being slanted at opposing an- 
gles. The air supply is thus split 
into three portions; some mingles 
directly with the oil spray passing 
through the center hole, some flows 
through the slots and imparts con- 
siderable turbulence because of the 
reversal of slant in alternate slots 
and the remainder and largest por- 
tion streams through the *4 in 
clearance between the baffle plate 
and the end of the blast tube around 
the entire circumference and sweeps 
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of the combustion gases, indicating the turbulence attained 
in the combustion tube, is illustrated in this phantom view 


the flame along the tube wit! 
permitting impingen »t T) 

i ALAA ULLIE Ai ipingem«e il iit 
mportant adjustment 1s tne i 
sap, and this relationship must be 


hecked both before inserting the 


assemDly and alterward Dy signtin 


through the servation port. A 
’ ’ ’ y 
Ap i€ss lal ry rt i I Kt 
i greate! ip takes 1e Ce f 
too far from the ) ind Cause 
spra [ mp é tne baffle 
piale 
Pr } by} +} ry of . yr , 
robably the mo commo! 
f Durner used in package boile: 


the horizontal rotary, adapted t 
he special conditions prevailin 

these units. Whereas conventional! 
applications under natural] draft 
burn fuel at a combustion rate of 


between 25.000 and 40.000 Btu per 
‘u It combustion space, in the c 
fined combustion tube of the me 
chanical draft packags init tne 
combustion rate exceeds 150,000 

As in the natural draft model 
two air supplies are needed—pri- 
mary and secondary—the former 
support atomization, the latter to 
complete combustion. The primary 
air pressure must be rather high 
compared to the secondary supply 
and so a separate fan is mounted on 
the burner shaft, just as with the 
conventional application to natural 
draft settings. The secondary sup 
ply is introduced in a complete cil 
cle around the circumference of the 
combustion tube 

Adjustment of the fire involve 
synchronizing oil feed, primary air 
and secondary air at all positions of 
the variable fire controller. There 
are three forms of variable fire con 
trol: low fire start, high-low in 
cluding low fire start, and modulat 
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ing including low fire start. The 
complexity of adjustment increases 
in the same order. Obviously, if the 
burner operates at miximum fire at 
all times except when starting, only 
the high fire adjustment is import- 
ant. In high-low control, only two 
positions of the controller need be 
of concern in servicing. But in full 
modulating control, the synchro- 
nism must be maintained through 
the full range between maximum 
and minimum size fire. 


Air-Oil Ratio of 

Special Importance 

Maintenance of the correct air- 
oil ratio is important, of course, 
from the viewpoint of efficiency, 
but certain developments in con- 
trol application bring in another 
factor, pertaining to the combustion 
safeguard. Where flame detection 
is by means of convection heat or 
radiant heat, as in older forms of 
stackswitches, a smoky flame did 
not bother operation too much. But 
with modern electronic systems, the 
flame safeguard depends upon in- 
cidence of light upon a photocell 
and a smoky flame will not emit 
sufficient light to actuate the photo- 
cell circuit, resulting in burner 
shutdown. While all these remarks 
apply to eonventional boiler in- 
stallations, the peculiar conditions 
prevailing in the package unit ac- 
centuate the need for precise and 
smooth flame modulation 


Left—Low 


bottling plant for furnishing steam primarily for heating 
water for the plant’s bottle washers. Right—This detail of 





pressure 100 hp unit recently 


Almost all package units designed 
for burning No. 5 or No. 6 oil em- 
body preheating, even though the 
same burner in conventional appli- 
cation burns No. 5 oil cold. Again, 
the special combustion conditions 
of the narrow diameter tube compel 
deviation from standard practice. 

The horizontal rotary, in sizes 
above 7 or 8 gph, is easily able to 
atomize and burn most No. 5 oil 
in commercial viscosity limits with- 
out preheating, but to insure per- 
fect atomization and rapid combus- 
tion, it has been found necessary (or 
at least desirable) to preheat this 
grade when used in the bDoiler- 
burner unit. Two heaters are pro- 
vided—an electric heater to furnish 
warm oil on a cold boiler, and an 
exchange heater (usually using 
steam for heating medium) to take 
over after the boiler is carrying load. 

The electric heater thermostat 
not only regulates oil temperature, 
but includes a cold oil lockout cir- 
cuit, delaying starting of the burner 
until the oil is warmed sufficiently 
by the electric heater to assure a 
safe start. The exchange type heat- 
er should also have a temperature 
regulator, since high pressure steam 
tan heat oil to a temperature much 
nigher than required 

While the subject of oil preheat- 
ing is fairly complex and requires a 
consideration of viscosity, viscosity 
scales, and viscosity change with 
temperature, it can be said that the 


installed at a 


the text 
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average No. 5 oil should be 
to about 150 F, and the ave: 
6 oil (if there is such a thin 
average No. 6), to between 
200 F. It should be explain: 
in the confined combustion | 
the package unit, the visc 
the fuel delivered to the 
should not exceed 200 sec 
Universal, and should prefe: 
closer to 150 sec. The temp 
at which a given oil reachs 
viscosity limits depends wu 
nature of the oil, and such i: 
tion can be had from the 
The routine of servicing oi 
ers on package boilers re 
very closely the procedu 
standard industrial burners 
mary of which was prese 
an article in the February 
The important differences | 
ready been brought out al 
might be well to add that 
chanical draft fan should 
the benefit of careful maint 
especially lubrication, an 
when the draft is induced 
a consequence—the fan is hi: 
hot gases, the adequacy of 
tion becomes even more im 
Among other maintenanc: 


to be observed are treatm« 


feedwater; periodic interna! 
tion of the boiler; cleaning 
oil heaters; and checking 
including 


safety controls, 


safeguards and the low wate 


out 
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one type of package boiler shows the pressure atomizing 
nozzle carried on the baffle plate assembly, as described 
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ng machinery design does not wasted. The cost of a refrigerant perature it t it reatest de 
4 h< ii ‘ i a i ‘ i ‘ A 
w a standard pattern as is the however, is too high for it to be used therefore the vanor ent 
ad ‘ ‘ ‘ : ¥<s) Vi 
se with steam machinery. This is only onc therefore, means must ompresso} hould be ( 
. . . { ~ I té el re 
tig. _—Simple refrigerating system, showing the essential pipe lines. Its success 
Di¢ 
depends upon the proper piping as much as it does upon the proper selection of 
the refrigerating equipment Phere art 
a bear in mind; one is pre ire 
— HIGH PRESSURE VAPOR and the other i iperheat 
r 7 f ip entering ( pre 
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Fig. 2—Velocity and pressure drop 


fluctuations with a reciprocating com- 
pressor. The broken lines show the 
fluctuations if the compressor speed 
were reduced 50 percent or the line 
size increased 100 percent over the 
speed and size assumed for the full 


lines 


evident that the velocity or the 
pressure drop is too high for effi- 
cient operation, the plant designer 
should specify a lower compressor 
speed, one consistent with good eco- 
nomical operation. 

With reciprocating compressors, 
there is a large variation in the 
time-rate at which vapor is drawn 
into the compressor during each 
intake stroke. This is illustrated in 
Fig. 2. During the first quarter of 
the intake stroke, 17.4 percent of 
the vapor is drawn in; in the sec- 
ond quarter, 39.0 percent; in the 
third quarter, 31.6 percent, and in 
the fourth and last quarter, 12.0 
percent. At the beginning and end 
of each intake stroke, the vapor 
velocity is zero and reaches its 
maximum before reaching the half- 
way point. 

The velocity and pressure drop 
curves in Fig. 2 were plotted for 
a compressor having a_ piston 
swept displacement of 2.48 cu ft per 
revolution, operating at 180 rpm, 
and having a 4 in. intake nozzle. 
If the size of the pipe line from 
the main header were the same size 
as the intake nozzle and if the com- 
pressor were operating at 100 per- 
cent volumetric efficiency, the mean 
vapor velocity during the first quar- 
ter would be 3,514.64 fpm; in the 
second quarter, 7,875.64 fpm; in the 


9°° 


third quarter, 6,382.77 fpm; and in 
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the fourth quarter, 2,423.84 fpm. 

In Fig. 2, the full curved lines 
represent the velocity and pressure 
drop fluctuations for the above stat- 
ed conditions. The broken lines in- 
dicate what the velocity and pres- 
sure drop fluctuations would be if 
the compressor speed were reduced 
50 percent or if the line size were 
increased to 6 in. 

The curves in Fig. 2 are based on 
theoretical conditions; that is, the 
conditions that would exist if the 
operation were accomplished with- 
out losses. In actual practice, a 
modified result would be obtained. 
For instance, when the compressor 
speed is 180 rpm, there are 360 in- 
take strokes per minute if the com- 
pressor is either a two cylinder ver- 
tical single acting or a single cylin- 
der horizontal double acting type 
As there would be 360 strokes per 
minute, each stroke would have only 
0.166 sec to fill the cylinder with 
vapor. 

In this brief period of time, it 
would not be possible for the vapor 
to start from zero velocity, reach a 
velocity of 7,875.64 fpm, and return 
to zero. The vapor could reach this 
velocity during the first few revo- 
lutions when the compressor is 
started up. After the inertia of the 
vapor has been overcome and the 
vapor is in motion, it will continue 
in motion at varying velocities as 
long as the compressor is in oper- 
ation 

The larger the pipe line to the 
compressor, the lower will be the 
velocity and the nearer the pres- 
sure drop variations will approach 
a straight line; therefore, the high- 
er will be the compressor efficiency 


Effect of Superheat 

of Vapor 

In order to show the effect 
of superheat of the vapor en- 
tering the compressor on ca- 
pacity and power, Fig. 3 has 
been prepared. These curves 
were plotted for standard ton 
operating conditions and on 
the assumption that the volu- 
metric efficiency of the com- 
pressor is 75 percent when op- 
erating with saturated vapor 
entering the cylinder. 

The ideal operating condi- 
tion would be for the vapor to 
enter the cylinder at satura- 
tion temperature. This, how- 
ever, is seldom practical be- 
cause there is too much dan- 
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ger of carrying slugs of lic 
frigerant over to the com 
This is a dangerous condit 
cause refrigerants are solve 
the liquid refrigerant wou! 
the lubricating oil from the 
wall. Most compressors 
signed with close clearan 
tween the top of the piston 
cylinder head and are fitt 
safety heads yet a slug o 
could cause the cylinder he: 
blown off with the resultant 
to life and property. This 
remote possibility, and has « 
on too many occasions 


Five Principal 
Condenser Types 
There are five principal 

condensers: (1) atmosphe 

double pipe, (3) horizontal s 


tube, (4) vertical shell a: 
and (5) evaporative 
Atmospheric Condense? 


condenser consists of coil 
in a drain pan. The conde: 
ter is directed over the « 
either a thin film or in the f 
spray. This type of conde 
easy to keep clean and ha 
efficiency as the condensing 
is benefited by the evaporati 
fect of the water film on the 
denser surface. The main obj¢ 
to its use is the amount 
required 
Double Pipe 
consists of a series of coil 


Condenser 


up with a water tube placed 
of another tube, the space bet 
the two tubes forming a 
for the flow of refrigerant 
inner tube might be 1', 
and the outer tube 2 in. pipe 
Horizontal Shell and Tube 
is constructed of a shell 


tube sheet on each end. A n¢é 


tubes is inserted and the tub: 


Fig. 3—Effect of superheat of the vapor « 
tering the compressor on capacity and power 
is illustrated by these curves 
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ed to the tube sheets by roll 

welding. The tubes might 
or 2 in. OD and of 10 or 12 gz 
W: heads are bolted to the tube 
These heads are fitted with 
so that the water can flow 
through the tube nest in a series of 


vertical Shell and Tube—This is 
structed with a vertical shell 
with a tube sheet on each end. The 
ton tube sheet is fitted with a water 
distributing box and the condenser 
is set over a concrete water sump 





The condenser water is circulated 
by pumping water into the water 
box at the top and the water flows 
down through the tubes into the 
Fraporative Condenser—This con- 
ists of an atmospheric condenser 
nd a water cooling tower com- 
bined in a compact unit. The con- 
denser coil is placed within a metal 
using, water is sprayed over the 
oi], and air is drawn through the 

ising by means of the fan. This 
type of condenser requires a mini- 
num amount of space and has 
proved quite efficient. Due to its 
‘compactness, this type of condens- 
ng surface may be hard to keep 
ean unless the condenser water is 


treated to prevent scale formation 


Methods of 
Oil Separation 
Some means must be provided to 
emove the oil carried over from 
compressor to prevent it from 
ttling in the evaporator and thus 
reducing its capacity. There are 
methods in common use; one 
nsists of a shell placed in the dis- 
large line fitted with a corrugated 
baffle, the oil being separated by 
reed contact with the baffle: the 
ther consists of a shell and tube 
ar to the horizontal shell and 
er tube condenser, the oil being sep- 
wer rated by contact with the water 
led tube surface 


Many Evaporator 
Designs 
While the styles and designs of 
vaporators are without number, 
: et the bases on which they oper- 
, : te are limited to two. The refrig- 
ant effect is either produced by 
ting liquid refrigerant in 
orm through the evaporator, 
dy flooding the evaporator with 
id so that all or nearly all of 
‘he heat transfer surface is in con- 





th liquid refrigerant 
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Fig. 4—Wrong and right ways of installing globe and angle valves in drain lines. 


Valve should be installed so that seat will not form a dam to restrict the flow of 


liquid and prevent the flow of vapor 


The success of the refrigerati: elve rhe functi the receive 
system depends as much upon the t egulate the flow of liquid 
proper design and installation of frigerant to the evap 
the piping as it does upon the prop ing some of the liquid duri le 
er selection of the refrigerating ma Val f offpeak ope 
chinery. We must therefore knov The piping between the de 
the characteristics of the variou er and the receiver must provide 
pieces of equipment as well as the free drainage; it must also provid 
kind of duty expected from it. For free passage of vapor from the re 
instance; is the load demand steady ceiver back to the ndenser. Wh¢ 
or fluctuating; do the compresso! the flow of liquid to the evaporat 
condenser, and evaporator meet the is retarded due to reduced demand 
load requirements; are the variou the liquid level in the receive! 
parts of the equipment in prope: Lhneretore Lng vapol Dove tne 
balance for satisfactory and efficient iquid in the receiver must be free 
operation? t flow back to the nde 

If the selection of the refrigerat prevent a trapped gas pocket 
ing equipment is under the contro Valves in the drain line betwee 
of the piping designer, these que the ndenser and receiver i 


tions should be an- 

big. 5—The evaporator sketched at the top has sufficient 
vapor separation surface incorporated within it, while 
the one at the bottom required an external separator 


swered befor the 


equipment 1S 


lected. If, however - a a ~ 
the piping designe: 1S Cao Ne 


4 ~ 








nas no control ove! 


the selection of the 











refrigerating equip 





ment it becomes hi 
duty to design the 
piping and _ instal! 
uch additiona 
equipment as maj 
be necessary to safe 


guard the machi oo <a Sa wa 
TO COMPRESSOR c 


ery and its opera 






tion | 

Liquid Piping SEPARATOR —+| 
The high pressurt 

refrigerant vapor lis N 

condensed by con 

tact with the wate: 





LEVE 
cooled surface in the 
condenser. This 
liquid is drained 
from the condense! 





and flows into a re- 
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SUCTION: LINE LOSS 


the fundamentals of re- 





4.0 


+ 


, oo 


frigeration must be un- 
derstood. 

As previously de- 
scribed, the refrigeration 
effect is produced by the 
evaporation or latent 
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heat of a refrigerant. If 

through faulty design 

a portion of the liquid 
refrigerant is carried 
away from the evapo- 
rator in the form of wet 
saturated vapor, the 
of refrigeration 








] i t 7 portion 
+ | _ a 14+ effect of the liquid so 
; 4 + 4 . . . 
Zs if 4 ] carried away is a defi- 
fi P . 
1.0 Lb ie oe ] fat = nite loss in the capacity 
y/ Ty? | ao of the plant. A sudden 
Pi i . 
/ a | surge in the load on the 
¥ v4 { evaporator, or an addi- 
Ot aes ' tional compressor put on 
}. a ae = = the line too rapidly, may 
Cb ast Lia itl j pershmnge Pct 
O IoO Sooo result in priming of the 


TONS REFRIG. 


big. 6—Effect of pipe line velocity. The full lines 
are for ammonia evaporator pressure of 5 psi ga 
and the broken lines for 25 psi. The power is for 


each 100 ft of pipe line 


be installed so that they do not 
form a trap. The typical design of 
globe and angle valves is shown in 
Fig. 4. In these valves, the valve 
seat is located at or slightly above 
the center line of the pipe, and 
when the valve is placed in a hori- 
zontal line with the valve stem 
vertical, the valve seat forms a dan 
which restricts the flow of liquid 
and also prevents the flow of vapor 
the valve. Fig. 4 shows the 
right and wrong ways of installing 
and valves in drain 


past 
globe angle 
lines 

The liquid piping between the 
receiver and the evaporator does 
not present any special problem be- 
cause the liquid flows through the 
line under pressure. Care should be 
taken that this line does not pass 
through an area where the air is at 
a higher temperature than the 
liquid. If heat is added to the 
liquid refrigerant before it reaches 
the evaporator, this additional heat 
removed by refrigeration 
effi- 


must be 
the 
clency. 


with consequent loss in 


Low Pressure 

Vapor Piping 

The low pressure vapor piping is 
the most important section of pip- 
ing in the entire refrigerating sys- 
tem. Fully to realize its importance, 


o0 


evaporator. Therefore 
pressure vapor pip- 
ing should slope toward 
the evaporator so that 
in the event of priming 

the liquid can drain back into the 
evaporator. 

Before designing the low pressure 
pipe line, the evaporator design 
should be analyzed to determine if 
sufficient space has been provided 
for the separation of the vapor from 
the evaporating liquid. If adequate 
space has not been provided, then a 
separator should be installed in the 
line with provision for either re- 
turning the trapped liquid back to 
the evaporator or with a liquid cool- 
ing coil in the separator for pre- 
cooling the liquid refrigerant be- 
fore it enters the feed control valve 


low 


at the evaporator. 

Evaporators that 
operate on the 
flooded principle 


usually control the the left sketch 
liquid level by Were eliminated 
means of a float rs = 
valve. The liquid rg 
level maintained a 

by the float valve oo 
is known as the hr aN 
Static level. In the ) 
evaporator there me ; 
are two liquid lev- ST 
els; one is the s~ 
static level and the f 

other is the ebulli- \ 

tion level. Natural- \ 

ly, the ebullition 4 “ 
level is higher than A 
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the static level. The differe: 
tween these two levels is con 
by two factors; one of thes« 
temperature difference betws 
substance to be cooled and th 
perature of the evaporating 
refrigerant; the other 
amount of surface provided 
release of the vapor from the 
The greater the temperatu 
ference, the more violent wil! 
boiling action of the liquid 
amount of heat transfer sur 
the evaporator is governed 
temperature difference, the 
the T. D. the smaller will 
amount of surface. Theref« 
smaller the amount of surfa 
smaller will be the 
size; consequently, the small 
be the vapor separation surfa 
less the evaporator was desig: 
the specific condition unde: 
Fig 
sufficient 


evapor: 


operate 5 sh 


with 


it must 
evaporator 


separation surface incor 


within the evaporator an 
which required an externa! 
rator 


The evaporator shown in Fi 
and tubs 


as the shell 
used for cooling b: 
other fluids in a _ closed 

There are numerous desig 
evaporators for various a} 


known 
and is 





tions, such as a battery of pips 


submerged in brine or wate! 
coil or battery of pipe coils s« 
pan with a_ distributing 
placed over the coils so 
water to be 
surface in a thin film; 
known as the baudelot 
gardless of the design, the p1 
of operation is the same 
[Concluded on page 94 


cools 








cooled flows over 


this t 


Fig. 7—The sketch at right shows the original design |: 
the low pressure vapor piping from two brine coolers « 


shows the re-arrangement. Two elbow 
and the valves were better arrange 
pce 
ies 4 
2-1-3 
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Ku MAY BE roughly divided into 
jius ells and square turns. The 
radius ells are swung on a radius 
the square turns are square without 


+ 


radius, but may use duct turns 
that give an air path similar to 
that in a radius ell 
adius ell discussed in this section 


The simple 


is a radius ell without vanes. A 
radius ell with vanes, and square 
rns with vanes, will be discussed 


Simple 

Radius Ells 

Simple radius ells are affected by 
he curve ratio, the aspect width 
ind of course by Reynolds number 
R.N.) It is important in duct 

rk to Know the coefficients for 
Lnese simple ells. This is necessary 
because all other ells are made by 
reaking them down into simple 
ninor ells by means of vanes 
Accordingly, I have taken the lib- 
ty of plotting in Fig. 3 rectangu- 
ir elbow test data given by Madison 
ind Parker in the 1936 ASME 
ransactions. This figure is pre- 


ented to illustrate the discussion 


SYMBOLS 


iv (aspect width) 
7 oo Tags —eceypaeigr 2 ——— 
ws h (curve ratio) 
D equivalent diameter 


(feet) 


(friction coefficient, straight 
pipe) h D/L q 

(friction coefficient, shock 
losses ) h q 

(actual average feet pe! 
minute velocity) 

(loss of total pressure) 
(inches 32 F water column) 
q f': shock losses, obstruc- 


tions 

qf lL / D; straight pipe, duct 
(length of duct) (feet) 
(one velocity head of the 
average velocity) (inch- 


e 


es, 32 F water column) 
Reynolds number 
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ind some rules fo! 

vested herein lipe, use the 
The curve ratio, CR i ised 

this article rather than the old 

‘centerline radius A centerline 


radius of 1%, the old reliable stand 


Modern Thinking Applied to 


DUCT DESIGN 


by, is the same as ‘CR 0.5 

Observing Fig. 3, it will be noted ys 

that if the aspect width is kept pipe © 
approximately 0.8 or more, and the ; , 
curve ratio 0.5 to 0.6, the R : 
coefficient /’ may be reasonably tak ted 

‘nas 0.14 or 1/7. If a curve rat it Pes : 
above 0.6 is used, simply check - at d be 

straight pipe friction around the ell di 

and select that or / 1/7, whic) an ¢ Vv es 
ever gives greater friction nd forge ' 

A simple radius ell is one like that en aan © 
pictured in Fig. 3. It should be Phi ; , 
designed to comply with the follow _ ve 
ing wees ; 

efficic ( 
1) Make (AW 0.8 or more : 
ist a Iipit alu f (f 
2) Use (CR) 0.50 to 0.60 and / ad AW 0: - 
1/7 for 90 deg ells and 1 14 for 
45 deg ells Vaned 

3) If it is wished to swing a large! Radius Ells 
radius than 0.60, do so but calculat A waned radius « | 
the straight pipe friction around the eosin on ene that 
centerline as the air flows and us¢ Tae 

A radius like the ons Fj sb 
that or f 1/7, whichever give addition is divided int ; 
greater friction ells by vanes. en 

This simple ell is one in which ally swung on the 
there is no substantial change of cente! The reas 
area or dimension; in general, one vaned ell would be 
of constant dimension around the the following, both caused by the 
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aimensional limitations of the space 
available: 

1) Inner radius must be 
making CR less than 0.5. 

2) The duct dimensions force a 
turn having an aspect width less 
than 0.80. 

With cramped space, the use of a 
simple radius ell with CR less than 
0.5 and/or an aspect width less than 
0.8 would give too high a friction 
coefficient and would give poor dis- 
tribution of air dumped into the 
duct following the ell. 

In order to consider what might 
happen when an elbow of very low 
aspect width is used and to con- 
sider vaning such an ell, Figs. 4A, 
4B, and 4C were drawn. They show 
ells each with an overall aspect 
width and a curve ratio of 1/10. If 
these ells were used without vaning, 
reference to Fig. 3 would suggest 
that f might be as great as 0.90, a 
very high figure. 

The three ells shown have the 
same proportions but run from 3 in. 
by 30 in. to 12 in. by 120 in. All 
three are considered at 1000 fpm, 
distributed uniformly through the 
ell cross section. If we were able to 
do so, we would require uniform 
velocity distribution to give uniform 
distribution in the straight duct 
attached thereto. This would at the 
same time require that the pressure 
loss at the inside corner or short 
radius be equal to the loss at the 
outer circumference or long radius 


short 


92 


Referring to Fig. 4, there is shown 
at the outer circumference a vane 
giving a long radius ell of aspect 
width 1, and well over a (CR) 
0.60. At the inner corner, there is a 
vane giving an inside ell of aspect 
width 1, and (CR) 0.5. The outer 
ell may then be estimated using 
Straight pipe data and the inner ell 
may be roughly estimated using / 

1/7. 

Using 1000 fpm for each of the 
three ells shown, and h q/f/LD 
for the outer minor ell and h qf 
for the inner minor ell, we see that 
all the way from a 3 in. thick duct 
up through a 12 in. duct the friction 
is high along the outer arc. In order 
to correct this, the friction of the 
inner ell would have to be increased, 
possibly by giving it a smaller as- 
pect width. 

From the above, we see that for 
ells with low aspect width, design 
effort is expended on giving the in- 
ner minor ell a friction as great as 
that of the outer minor ell. By giv- 
ing all the minor ells the same fric- 


Fig. 5A (left)—Minor ells with equal curve ratios. ... Fig. 5B (right)-— 


width ana a curve ratio of 1/10 


tion at the same average velvu 
we get a good velocity distributi 
in the attached pipe. For an « 
high aspect width, we vane t 
minor ells of reasonable curve 

to keep f' at a low value. 

In general, the previously referr 
to paper on ells by Madison an 
Parker in the 1936 ASME Transa 
tions recommends vaning an « 
that the minor ells all have t! 
Same curve ratio According! 
Fig. 5A is presented to show a 2 
by 14 in. ell vaned by the use « 
chart presented in the above pap 

From the data in Fig. 3, 
values for each of the three mi! 
ells of Fig. 5A are set forth. It wi 
be noticed that the outer min 


0.27 and the inner 0.14—obvi 
too great a discrepancy. 
Radius Ell 

Chart 

In view of the above, Fig 


presented. By the use of Fig. 6 
ell in Fig. 5A was redesigned usin: 
unequal curve ratios and the resu 


ells with recommended unequal curve ratios 


Heating, Piping & Air Conditioning, Ma) 





Minor 
Avs 
CR. ¢ 
AW) = 2.38 
CR) = 04 
AW) = 289 
“(CR) = é 

1949 


























se (* Space permirs 


20S ? 
R= ¢ ? 
+ 
No 
7” a 
+ 4 s 
ow O08S6 ag 
‘ ~ eCftee Lim 0 
a 
o wLsse K = 
: SN pedionac s 
{FCS 
x GE Ny J 
= wos 
“ 
= 0/2 sé 
. Soe x 
err ~ 7 ‘ 
{TL rT ad 
- be ‘2 
a | -& 4o- 
ork, 7 
, . 
t+ 
eee as ~ 
- 0s 
he 


Fig. 6-—Radius ells 


shown in Fig. 5B. Fig. 6 was laid 
out by the author for reference pur- 
poses, using data from Fig. 3 

In connection with minor ells dis- 
harging into ducts where the ve- 
locity is the same as in the minor 
ell, the author believes they will act 
like simple ells connected to a duct 
and the data in Fig. 3 are applica- 
ble. They are not discharging into 
the open—i.e., into zero velocity, a 
plenum 

In using Fig. 6 for selection pur- 
poses, refer to information on square 
turn ells in connection therewith 


Square Turn 

Ells 

Square turn ells are ells made like 
a box corner, with an _ outside 
shaped as in Fig. 8. The outer cor- 
ner could be swung around on a 
radius making the ell a radius ell 
with a curve radius of zero. This 
makes f’ equal roughly 1—obviously 
too high a value for most practical 
purposes. If the outer boundary is 


left a square corner, surprisingly / 
is a little less but still it is too great 
for most purposes 

There has therefore grown up the 
practice of using a series of small 
turning vanes at the miter of the 
ell. These vanes may be mounted 
in a frame as indicated in Fig. 7 
and are a practical way to chang 
duct dimensions. Use of a vaned 
radius ell would obviously be more 
involved where duct dimensions are 
being changed 

The turning vanes used may be 
classified as the single thick and the 
double thick. Each is an attempt 
to break the major ell into a series 
of minor ells having a reasonable 
curve ratio and aspect width 

Observing Fig. 8, it will be seen 
that the double thick vanes give a 
true curve ratio minor ell. In that 
shown, (CR) 0.5. f through the 
double thick vanes could then ap 
proach 0.14 or less and be estimated 
much as a simple radius ell. Since 
these ells are not discharging into 


Llll all It IS reasonable ) ipp ( 


each minor ell will act as if cor 

nected to a duct They are di 

charging into the same velocity, not 
into a plenum. The disadvantags 
of either type vane is that the 
straight pipe drop around the oute! 
path is greater. This extra lengtl 
is shown in Fig. 8 as K to L and 


M to N. If this straight pipe drop 


is small compared to that throug! 


the ells, then the f/f for the majo 
ell could be close to f’ for the mir 
Cll 


Notice that with the double thick 
vane the velocity does not drop 

passes through plane Z-Z. With 
the single thick vane, the velocit 
is lower as it passes through the 
plane Z-Z and it will be noted that 
the single thickness does no ive a 
true radius minor ell 
Square Turns— 


Double Thick Vanes 


Where the pressure drop 


ne outer patn 1S small compared 
to that through the minor ¢ the f 
for the minor ell plus an added 
safety factor should be used. Thi 
is reasonable regardless of the a 

pect width of the major ell 


As more vanes are added to an e! 
the dimension, D, in the Reynolds 
number for the minor ell is reduced 
If 10 vanes are used, the R.N. for 
he minor may in some cases a} 
proach 1/10 the &.N. for the majo. 
ell. Fig. 2 (page: 87, March HPAC 
on straight pipe shows that as R.N 
becomes smaller, f becomes large! 
This occurs as you trace any ling 
the left. A similar effect could hap- 
pen with an obstruction like an ell 
Since data on ells are not available 
plotted vs. R.N., we can only guess 


at how much / would increase 





Fig. 7 (left) —Transformation in a square turn. ... Fig. 8 


(right)—Turning vanes 
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It might be reasonable to use / 
for the minor ell 25 percent larger 
than the /’ picked off Fig. 3. This 
would allow for turbulence produced 
by sharp edges, etc. 


Square Turns— 

Single Thick Vanes 

The single thick type of vane in 
a square turn fills a convenient re- 
quirement in duct work. Again, 
there is the added length of outer 
path K-L, M-N in Fig. 8 to upset 
uniform flow through the vanes. 
More data should be plotted on this 
type of vane and made available, 
such data showing f/f’ vs. R.N., taking 
the R.N. in the That would 
mean using the equivalent diame- 
ter between two vanes and the ve- 
locity between them. 

There has been some rough data 
available to the author which seem 


vane. 


BASIC PRINCIPLES OF PIPING 


[Continued from page 90) 


High 

The high pressure vapor piping 
between the and the 
condenser carries superheated va- 
por; therefore, the pipe line can be 
placed on a level plane if desired 
If the high vapor line is 
long and exposed to low 
pheric temperature, then the pipe 
line should be sloped so that if part 
of the vapor should condense it will 
drain into the condenser. All vapor 
piping, whether high or low 
should be so arranged as to 
avoid traps in order that oil or liq- 


Pressure Vapor Piping 


compressor 


pressure 
atmos- 


pres- 


sure 
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This has been 
plotted in Fig. 


as design data 


9. The vanes 
had a spacing roughly 1 in 
The dotted lines starting at 


(number of vanes) 1 are the au- 
thor’s addition. Using two vanes the 
ell may ideally be thought of as 
one with a curve ratio of 0.5. It 
is reasonable to suppose that /’ for 
the vaned square turn couldn't be 
less than that for a simple radius 
ell; hence, the dotted lines. 


uid cannot collect in the pipe lines 

High pressure vapor leaves the 
compressor at temperatures rang- 
between 200 to 300 F; there- 
fore, these lines should be run 
through well ventilated rooms or 
preferably outdoors to avoid creat- 
ing uncomfortable working condi- 
tions indoors 

The effect of pipe line velocity is 
illustrated in Fig. 6. These curves 
are plotted for two operating condi- 
tions. The full lines are for am- 
monia evaporator pressure of 5 psi 
ga and the broken lines are for 25 
psi ga. The power is for each 100 ft 
of pipe line. If the capacity of the 
plant is 100 tons and if it is oper- 


ing 


Fig. 8—An example of efficient piping design and pleasing appearance. Fig. 7 
illustrates the old and the new arrangement of the low pressure vapor piping 


here 


shown 


3 “Bet oe ; 
sot a 


Se 
| ww, 


ad 





Fig. 9—Square turn, single thick vanes. The dotted lin. 
for discussion only—solid lines may be used with es 


Fig. 9 is therefore offered f, 
sideration. It does seem to in 
that there is such a thing as p 
in too many vanes. In any 
the selection of an ell design 
be made after conditions at 
are known. It may be that a 
radius ell or a simple radi 
could do a better job. Comp: 
of Figs. 3 and 6 and 9 would 


ated at 5 psi, the difference 
of line loss between an 8 in 
6 in. line would be 1.44 hp per 
lineal ft of low pressure vapor 
ing. As most refrigerating p 
are operated 365 days per year 
24 hr per day, the difference i: 
of operation between these two 
of pipe lines would be: 1.44 
0.746 kw hp 0.01/kw hr 0. 
hr. And 0.0107 24 hr 365 

$93.72/year 

This saving is effected by 
ing the pipe line pressure dro; 
each 100 ft of pipe and does n 
clude the increased compresso! 
ciency due to the vapor ents 
the compressor at a higher 
sure and with less superheat 

When 


proper consideratio! 


given to the piping arrangem: 


not only will the plant 
be efficient but the appearance 
be more pleasing. Fig. 8 show 
example of efficient piping de 
with pleasing appearance 


The initial design of the pi) 
in this plant was changed for | 


economy of operation and for 
pearance. Fig. 
changes made in the design 
sketch on the right of Fig. 7 
the original design. 

In making a comparison of 


two arrangements it will be n 


that two elbows were elimi! 
and the valves were bette! 
ranged. Due to the eliminati 
two elbows, the pressure drop 


less, resulting in increased effici¢ 


of operation. 
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| BRITISH STUDIES REVIEWED 


Summary of Methods for 


STERILIZING AIR 


[ncreasine interest in this country 
in methods for air sterilization—or 
air sanitation,” which is the term 
preferred by W. F. Wells—is per- 
haps sufficient justification to re- 
view a comprehensive paper, titled 
Methods for Maintaining Bacterial 
urity of Air, which was presented 
in London last December before the 
Institution of Heating and Ven- 
tilating Engineers by R. E. O. 
Williams of the Central Public 
Health Laboratory, and published 
in the Journal of the Institution of 
Heating and Ventilating Engineers, 
Vol. 16, No. 162, January 1949. 
“It may be necessary or advisable 
to purify the air of a combined 
space for two general reasons,” Dr. 
Williams began. “The first is to en- 
sure the removal of bacteria that 
would damage or contaminate ma- 
terial being prepared or treated in 
the space; the second is to free the 
air from pathogenic microbes 
which, if inhaled, or deposited in a 
wound, might produce disease.” At 
times both reasons hold, and conse- 
quently there are wide differences 
1 the standards of air purity re- 
quired. In the production of peni- 
‘illin and other antibiotics, almost 
complete sterility of the air in 
which cultures are grown is a neces- 
sity. During preparation of many 
therapeutic materials that are to be 
administered by injection, a high 
degree of purity is demanded. 
Obvious examples of the second 
type are hospital wards and oper- 
ating theaters, offices, schools, and 
public transportation, where per- 
sons suffering from respiratory and 
ther diseases frequently dissemi- 
nate infected material. Though, as 
Dr. Williams pointed out, there is 


Hea ing, Piping & Air Conditioning 


By Cyril Tasker 


Increasing interest is being shown in methods for 


air sterilization—or 


‘air sanitation.” 


Efforts to 


achieve pure air appear to be as important—perhaps 


even more important—than those which have re- 


sulted in our pure food and pure water supplies 


some controversy among epidemiol- 
ogists as to the extent to which dis- 
eases are spread by the aerial route 
it is generally agreed that a low 
bacterial content is desirable 


Estimating Degree 

of Contamination 

This is not the place to review at 
any length the various methods 
suggested for sampling the air in 
order to estimate the degree of bac- 
terial contamination. The simple 
method of exposing dishes contain- 
ing suitable nutrient media and al- 
lowing airborne particles to settle 
on them may give a misleading pic- 
ture of the total bacterial content 
since it gives undue prominence to 
bacteria carried on the larger par- 
ticles. This method, Dr. Williams 
suggested, is particularly unsatis- 
factory in tests of air disinfectants 

The Wells “air centrifuge” and 
the British “slit sampler” were dis- 
cussed by Dr. Williams; the slit 
sampler, or one of its various modi- 
fications, has become the standard 
instrument used in Britain for in- 
vestigations of airborne bacteria 

“In ordinary occupied places, like 
offices and schools,’ Dr. Williams 
said, “the mean count of bacteria- 
carrying particles, estimated by the 
usual bacteriological methods, var- 
ies between about 30 and 200 per 
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Cu I it is I rel 
erla are npatcnoege a 
ire apparently derived, immediat 
at least, from clothin Bacteria 
are also sprayed into the 
the mouth in talking, coughi ind 
sneezing, but these d l 
rm more than 1 > p e! 
the total flora. Pathogenic bacts 
i.e.. those that may produce d 
ease) are generally even rarer. O1 
particular pathogenic bacterial spe 
cies has, nevertheless, been studied 


widely in tests of air disinfectant 
namely the haemolytic streptoc 
cus. This microbe is responsible for 


scarlet fever, sore throats, t 


onsilli 
and the like, and is apparently 
ten transmitted from one patient 
another by way of infected floor 
and blanket-dust 

Pathogenic microbes are vel 
difficult to recover from the air. In 
judging the practical value 
methods to control the spread 
disease, one is forced sometimes 
depend on the measurement of the 
reduction of the total bacterial con 
tent, which may not in itself be 
sufficient achievement since it is the 


control of the pathogenic organi 


J 


responsible for disease that is the 
real criterion of effectiveness he 
said 

The establishment of the value 


of a particular method of purifying 


Ss 


1 1ERRARII 


MICHIGAN 


co 


UNIVERSITY 





air,” Dr. Williams continued, “re- 
quires extended trial of its effective- 
ness in field conditions. The varia- 
tion in bacterial air counts com- 
monly observed in occupied places 
has been given far less attention 
than it deserves in reported work 
on air disinfection, and in very few 
trials have the differences observed, 
and attributed to the disinfectant, 
been considered in the light of the 
variations due to other factors. This, 
and varying bacteriological tech- 
niques, make statistical evaluation 
of many tests quite impossible.” 


Methods for 

Purifying Air 

The methods discussed in Dr 
Williams’ paper can be briefly sum- 
marized as follows: (A) filtration, 
(B) dilution by ventilation, (C) 
precipitation by electrostatic force, 
(D) prevention of spread from 
floors and clothing by suitable 
treatment, and (E) killing of sus- 
pended microbes by (a) physical 
methods or (b) chemical methods. 

Practically all of the methods can 
be applied to the air in inlet, outlet, 
or recirculation ducts, or to the air 
of the space in question Dr 
Williams suggested that steriliza- 


tion in recirculation ducts is a rela- 
tively inefficient method of reducing 
the bacterial content of the air of a 
room since it is difficult to recircu- 
late a sufficient volume of air. 

There is little concrete evidence 
to date on the value of the ordinary 
type of filter as a bacterial filter. 
Dr. Williams quoted Bourdillon 
(recognized as one of the leaders in 
this field in Britain) who, when 
studying the use of a filtered air 
supply for an operating theater 
used for treating severely burned 
patients, found it possible, by a 
suitable combination of filters, to 
reduce the count of bacteria-carry- 
ing particles in the air introduced 
into the room by 99.5 percent, even 
at a flow rate of 500 cfm. Bourdillon 
has also stated that cooling coils 
may act as quite efficient bacterial 
filters 

Dr. Williams quoted the pioneer 
work of W. F. Wells in the field of 


ventilation and said that experi- 
ments are now being made in 
schoolrooms in England to study 


the relationship between bacterial 
count and ventilation 

Though electrostatic precipitation 
has not yet been extensively tried 
as a means of reducing the bacterial 


This ward in the Childrens’ hospital at Philadelphia has ultraviolet barriers or 
protecting the cubicles against penetration of airborne bacteria 


“curtains” 
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content of air, Bourdillon has 
that, theoretically, the metho 
be made as efficient as is need 

The oiling of floors and fa 
dealt with at some length 
Williams’ paper, will not bs 
cussed here since the m« 
though quite effective, has 
bearing on the work of the ve 
tion engineer. 

Considerable attention was 
by Dr. Williams to the use of 
violet irradiation for the cont: 
micro-organisms. It is pract 
impossible, of course, to use 
irradiation of the whole of 
space. Irradiation in ducts 
favored in Britain, he said, bs 
of the difficulty of handling a 
cient proportion of the air to 
a significant effect on the tota! 
terial flora of the room 

Indirect radiation of room 
the use of low pressure ultray 


~ 


lamps fixed at about 7 ft from ¢ 


floor and directed towards the 
ing, and curtain irradiation, 
discussed at some length. In 


country Wells, Buttolph, and othe: 


have written extensively on 
these methods and the results 
tained 

“A great variety of chemical 
stances, from sodium hypoch! 
to incense, have been suggested 
use as aerial bactericides. For 
purpose,” Dr. Williams 


“a substance must satisfy a number 
of criteria, as well as being let 


It must be comple 
man, even whe! 


for bacteria. 
nontoxic for 


haled continuously over a matte: 


months or years (clearly a 
difficult property to establish 
should be quite inodorous and |! 


irritant even when liberated in ex 
cess of the optimum concentrat 


it must not corrode metals 0! 


tack fabrics and the like; its ac! 
should not be too greatly affect 


by temperature or humidity 


must be readily available at a r 


sonable cost; and the methods 
apparatus used for its 
must be simple and foolproot! 
susceptible of precise contro 
avoid the liberation of an exces 
the active material. It is not 
prising that of all the substa 
suggested in the past few years 
two—sodium hypochlorite and 
glycols—have been submitted 
satisfactory trial in the field.’ 
Mists of sodium hypochlorite ! 
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peatedly shown to reduce 
the terial content of the air, and 
duri the war preparations were 
made 1o use such sprays in air raid 


pee! 


she ; in Britain in the event of 
.n epidemic of respiratory infec- 


tion. These mists, however, suffer 
from several disadvantages. They 
a tt very persistent, they are 
rritant in high concentrations, 
drops of the spray may corrode 
metals, and their bactericidal ac- 
tion is greatly reduced at humidi- 
ties below 50 percent 

Most of the work on glycols has 
been carried on in America and Dr 
Williams reviewed this at some 
length. He suggested that perhaps 
the lack of sufficiently precise con- 
trolling apparatus may have been 
the reason why certain investiga- 
tors found no bactericidal effects 
from the use of glycols in a RCAF 
barracks and why the U. S. Naval 
Medical Research Unit obtained 
similar results 

In England, J. E. Lovelock and his 
leagues of the Medical Research 
Council have been studying the use 

certain hydroxy-acids as aerial 
disinfectants. If the results of the 
preliminary investigations are con- 
firmed, these substances may prove 
more suitable than the _ glycols 
Some of them are suitable for va- 

rization from surfaces at room 
temperatures. Elaborate apparatus 

thus unnecessary and mainte- 
nance problems are reduced to a 
ninimum. 

In spite of frequent claims for 
zone aS an aerial disinfectant, it 
has been found that tolerable con- 
entrations are of no value in kill- 
ng bacteria in the state in which 
they are normally present in the 


ls the Expense 

Justified ? 

Dr. Williams concluded his paper 
as follows 

Whether, by air purification, we 
‘an reduce the spread of colds, sore 
throats, influenza, and so forth, is 
as yet unknown. It is reasonable to 
suppose that measures to prevent 
the aerial transmission of bacteria 
will have some effect in reducing 
the spread of disease, but a great 
eal of research is still needed be- 
‘ore we can say how much effect 
an be expected from any of the 
various measures, and hence wheth- 

e expense of installation and 
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of maintenance can be justified 
In the discussion Dr. Bourdillon 
Said that people often asked him, 
“If I improve the air in my place 
Shall I stop getting colds? The 
answer, he said, was undoubtedly 
“No!” but that did not mean that it 
was not worthwhile improving the 
air. Every improvement in air hy- 
giene is an advance and tends to re- 
duce the severity and possibly the 
frequency of respiratory infections 


Centrifugal Fans 

Remove Bacteria 

He drew attention to the fact 
that Prof. Wells had found in 1940 
that certain centrifugal fans re- 
moved about 90 percent of the bac- 
teria of the air which passed 
through them. He suggested further 
investigation of this and that pos- 
sibly the fan casing might be oiled 
to aid in bacteria removal 


Downstream of Air 

Proves Effective 

Dr. Colebrook said that in a hos- 
pital in Birmingham ventilation 
equipment designed to give an 
abundant downstream of air from 
the ceiling to the floor had proved 
very effective in sweeping away all 
particles carrying bacteria which 
came off the patient as soon as the 
bandages were disturbed while he 
was being dressed. Sometimes there 
were many thousands of such par- 
ticles not only in the immediate 
surroundings of the wound but ex 
tending to many feet all around 

The original plant, Dr. Colebrook 
said, had been designed to give 10 
changes per hour. It was not cer- 
tain at that time whether patients 
would stand that amount of air, but 
it had soon been found that, pro- 
vided the air diffused at ceiling 
level to avoid concentrated down- 
draft, and was of the right temper- 
ature and humidity, they stood it 
perfectly well, even though they 
were completely naked. In order to 
make the plant more efficient, the 
air change had been stepped up to 
20 and 25 turnovers per hour, and 
since then a second plant had been 
installed which gave a still higher 
air flow, but still the patients were 
not at all worried by the down- 
Stream of air. The staff working in 
the room, even for 4 to 6 hr in the 
day, found the atmosphere pleasant 
to work in. He had not heard any 
complaints of headaches, etc 
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Discussing the results obtained in 
Birmingham, Dr. Colebrook said 
that the work had been started be 
cause very little progress had been 
made during the past 60 or 70 year 
in the treatment of burns, as far a 
the control of infection was con 
cerned. Even as recently as 1941 
the only hospital where observa 
tions were made showed that more 
than 80 percent of the patients 
suffering from burns became in 
fected with streptococci which were 
important from the point of view 
their full recovery—and often from 
the point of view of their survival 

In spite of the tightening up of! 
the technique of dressings, and the 
use of penicillin, it had not been 
possible to reduce the 80 percent 
by more than a little over half, so 
he and his colleagues had decided 
that they must be going on the 
wrong lines in ignoring the mi 
crobes in the air. They knew that 
the microbes were there, but they 
had been doing all their dressings 
as dressings were done in hospitals 
all over the world, in the hospital 
wards. There was no doubt at all 
in his opinion, that the wound 
frequently became infected from 
the microbes in the air, so, with Dr 
Bourdillon’s help, the plant had 
been installed in the dressing room 
in the Birmingham hospital to give 
clean air, and the result had been 
remarkable. Almost without excep 
he transmission of microbe 
from one patient’s wound to an 
ther’s was prevented. Some 5000 


to 6000 dressings had been done in 


the dressing room in question 

the last three and a half vears, and 
during that time not more than 
about a dozen of the infection 
which were formerly so common 


had occurred at the time of dres 

ing. That was a quite remarkablk 
experience to anybody who had 
worked wit! 


the future it would be quite un 


burns. It showed tha 


ustifiable to carry out any dr 
ings o 
wards. They must in future be done 
in clean air, and the experience 


Birmingham certainly showed 


‘hose particularly interested 
this field would do well to study 
the complete paper, which contain 


an extensive bibliography of 98 re! 


erences 
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How to Design the Piping for 
Conveying Flashing Hot Water 


Over DISCUSSION of the design of 
piping for conveying flashing hot 
water concludes this month with 
the appendices showing the equa- 
tions which were used in the ex- 
amples presented in the April in- 
stallment. The seven figures, from 
which precalculated data may be 
obtained, were published with both 
the March and April installments. 


{iPPENDIX, A—DEVELOPMENT OF 
4 FORMULA FOR CALCULATING 
THE PRESSURE DROP IN PIPES 
CARRYING A FLASHING MIXTURE 
OF STEAM AND WATER 

The loss in pressure in a differen- 
tial length of pipe (dL) is balanced 
by two forces, friction and inertia. 
The friction is obtained from the 
familiar Fanning equation and is 
written: 


dp’=4fU*dL/ (2gVD’) ...[1] 


The inertia is obtained from 
Newton's law of motion, in which 
force mass X acceleration. If a 
unit cross sectional area is consid- 
ered, the inertia pressure drop may 
be written as follows: 


dp” (dL/V g) (dU/dt) ..[2] 


But U dL / dt, which may be 
substituted in [2] to give: 


THEODORE FE. BRIDGE, a me- 
chanical engineer with the Uni- 
versity of Chicago in connection 
with a project under construction 
jor the Argonne National Labora- 
tory, acquired a wide experience 
in the design of power and of | 
/ process piping during 15 years 
with E. 1. du Pont de Nemours & = 
Co.: he has also had experience in = 
the field of very high pressures. | 
In his article, of which this is the * 
third and concluding part, his ob- = 
' jective has been to help the “aver- = 
age engineer” in applying theory 
: to the problem of designing piping 
systems for conveying flashing | 
mixtures of steam and water. It is = 
felt that his discussion represents 
a significant and practical contri- 
bution to the subject of piping © 


A2NbRORNERES Oy L OREN) OLDEN AEROEOEROUAEDOHOEDE  :OOURRERDENOROE EPO FOONEROTEETT OORT Limes 


98 


dp’ UdU; Vg scone 
Adding [3] and [1]: 


dp = dp’ + dp 
(4fU°'dL / 2gVD’) 
UdU/Vg ; [4] 
But U G V and dU G av, 
which may be substituted above to 
give: 


dp (4fG°VdL / 2gD’) 
(G*dV / g) . [5] 
Multiply all terms in [5] by 
(g/ VG to obtain: 


g / G’) (dp/ V) (2fdL, D’) 


Integrating between limits 


(g /G*) f (dp; V) 
(2{L/ D’') +23 log (V / Vi) 
[6] 
The above equation is in con- 
sistent units. It is convenient to 
transpose into the same units in 
which the problem is_ usually 
stated: D’ D / 12; 144 dP dp; 
G 40 MA: f 0.003; g 32.4 


~ 


t 


[144 = 32.2/1600(M/A)*] (dP/V 
(0.006 * 12 L/D) 
2.3 log (V/Vi) 
Divide through by 0.072. Let B 
f dP. V and C 31.9 log (V/Vi) 


[40.3 B (A) M)*] (L/D) +C 
eens = [7] 

[40.3 B” (A/M)*} (Tie) +h 
.[7a] 


In the above derivation, it will be 
noted that the value for friction 
factor (f) was taken as 0.003. This 
is the value recommended by 
Benjamin and Miller (Their value, 
K = 0.012 = 4f) [see Flow of Flash- 
ing Mixture of Water and Steam 
Through Pipes, by M. W. Benjamin 
and J. G. Miller, Transactions of 
the ASME, vol. 64, October 1942, pp. 
657-669]. They determined this co- 
efficient experimentally. It is in- 
teresting to note that this value is 
about what one would expect as it 
corresponds with a value read from 
any of the standard friction factor 
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curves, where (f) is plotted a 
Reynolds number [see Princi) 
Chemical Engineering, by W 
Lewis, McAdams, and Gi 
McGraw-Hill Book Co. thir 
tion, p. 78]. It corresponds, a 
would expect, to a very high 
of Reynolds number. 

In this equation for pressur‘« 
there are two terms whic! 
rather difficult to obtain. Th: 


term, B f dP / V is obtained 


plotting the reciprocal oi 
against (P) and integrating 


ically the area under the curv: 


is believed that (V) should bs 
culated by using the steam 
and assuming that the fluid 
pands at constant enthalpy 
progresses down the pipe 
point on the curve entails a 


rate calculation, so that altoget 
it is quite a chore to calculat 


Single curve. To eliminate 


work, a series of curves plotted | 


Fig. 1 show the value of this 
gral for all pressures below 60( 


The second term [C 31.9 
(V/Vi)] would also be somew 
difficult to calculate. For this : 


son, curves are presented in | 
from which values for C may re 
ly be obtained. 

It should be noted that ow 


sumption of expansion at constan' 


enthalpy is valid for long insu 
lines where the velocity head 


small percentage of the total pres 


sure drop. This means that 
justifiable where C, in the forn 
is small compared to LD. For 
lines, an assumption of expa! 
at constant entropy would be | 
nearly correct Benjamin 
Miller [see reference 
above] correlated all of thei 
data with the assumption of ex 
sion at constant entropy. The |} 
ent author has seen fit to pre 
the data on the basis of a cons 
enthalpy assumption. It is i 
esting to note that they 
“However, in the usual case 
density of the mixture will be 


mentl 





t 
¢ 








yr 








the same whether an isen- 


‘ oA expansion or a constant- 
entho py expansion is assumed.” In 
any case it is believed that, in the 
range where C is equal to or less 
thal D, the constant enthalpy 
assumption, used in calculating the 


rves in Figs. 1 and 2, is as good or 


better than would be the assump- 
n of expansion at constant en- 


won 


cu 


trop! 
(PPENDIX B—DEVELOPMENT OF 
{ FORMULA FOR CALCULATING 
THE FLOW OF HOT WATER 
THROUGH AN ORIFICE LOCATED 
(T THE BEGINNING OF A PIPE 
Benjamin and Miller [see The 
Flow of Saturated Water Through 
Throttling Orifices, by M WwW 
Benjamin and J. G. Miller, Trans- 
actions of the ASME, vol. 63, July 
1941, pp. 419-426] have shown ex- 
perimentally that no flashing oc- 
urs in the throat of an orifice 
vyhen water at the saturation tem- 
perature is passing through the ori- 
fice. This means that the same 
formula may be used for calculat- 
ing the flow of either hot or cold 
water. It would appear that the 
water in the throat of the orifice 
were supersaturated; as though, in 
passing through the orifice, it had 
nsufficient time in which to flash 


into steam. Therefore, the follow- 
ing formula will accurately describe 
the flow conditions for either hot 
or cold water, and it makes no al- 
lowance for the flashing of any 
water into steam. The flow equa 
tion may be written 


M 3.6 U Ao 62.5 / 144 5 
From the energy equation ‘Head 
lass U* / 29), we derive an ex- 


pression for velocity 


U = V2qg (Pi— Po) 144 | 625 


Substitute |9] in [8 


M = 36 Ao\V 2g (Pi— Po) 62.5 144 
M = 19 Ao\ Pi— Po, o1 
Ao = 0.0529 M | \ Pi— Po 10 
The theoretical area Ao calcu- 
lated from the above formula 
should be divided by a coefficient of 
discharge to obtain the actual area 
of the orifice 


iPPENDIX, C—DEVELOPMENT Of} 
4 FORMULA FOR CALCULATING 
THE SURGE PRESSURE RESULTING 
FROM A SLUG OF WATER TRAVEL 
ING AROUND AN ELBOW AT HICH 
}ELOCITY 

The velocity in condensate lines 
is invariably high at some point in 
the system. It is believed that the 
water is likely to separate out into 


slugs which may generate consid 
erable surge pressure when travel 
ing around elbows at high velocity 
This will result in high unbalanced 
forces on the piping system, and i 
extreme cases might even rupturt 
the pipe. For this reason, a theory 
is needed to enable designer to 
control these forces, or at lea 
know where they exist. It is be 

lieved that by installing long radiu 
bends in place of elbows at critical 
points in the system, the designe: 
can greatly reduce these surge pre 


sures 


The first step in the process 


calculate the velocity of the fluid 
through the elbow. U 144 EM 
62.5 3.6 A}.,or 


[ 0641 EM \ 


By referring to Fig. 3, an approxi 
mate formula may be developed for 
calculating surge, as follows 

The radial acceleration of a 
of water going around the elbow 
may be written 


Acceleratior [ R VND 


It is also necessary to figure the 
mass of the water in the differen 


tial length of pipe (dL 


Mass 62.52%(D dl iq 13 





SYMBOLS 
A actual cross sectional area of 
pipe, sq in. 
lo theoretical cross sectional 
area of orifice, sq in 
Ap area of vent on flash tank, 
sq in 
if cross sectional area of flash 
tank, sq in 
B constant read from curves in 
Fig. 1,B fr®’'dP/V 
Bo the same constant read from 
curves letting P Po 
B the same constant read from 
curves letting P P 
C constant read from curves in 
Fig. 2, C = 31.9 log (V/ Vi) 
Co = the same constant letting P 
Po 
C” = the same constant letting P 
« Pp’ 
D inside diameter of pipe, in 
D inside diameter of pipe, ft 
Do = diameter of orifice, in 
dp’ = differential pressure drop due 
to friction, psf 
dp” = differential pressure drop due 
to inertia, psf 
dp = total differential pressure 
drop, psf 
= total differential pressure 


drop, psi 

differential time for fluid to 
travel distance dL, sec 

dL. = differential length of pipe, ft 


{ 





E constant read from curves in 
Fig. 2, E V/Vi 
f dimensionless friction factor 


(f 0.003) 


G mass velocity, lb/sec ft',G 
U/V 144M 364A 

gq acceleration given to a 1 lt 
mass by a 1 lb force 32.2 
ft/sec 

H lost head due to friction, ft 
Williams and Hazen roug! 
ness coefficient 

L the equivalent length of th« 
system measured from the 
inlet end up to the point 
where P is measured, ft 

Lo the equivalent length of the 
system measured from the 
inlet end up to the point 
where Po is measured, ft 

L the equivalent length of the 
system measured from the 
point where Po is measured 
and continuing on to the end 
of the system, ft 

M the mass flow through the 
system, thousands of lb per hr 

N = the radius of the pipe bend 
expressed as number of pips 
diameters 

P = the pressure at any point in 
the system, psi absolute 

Po = the pressure between the two 


parts of the system, namely 
the piping and the orifice 
For example, if the orifice is 
at the inlet end of the system, 
Po would be the pressure at 


the outlet of the orific« DS! 
absolute 

P the critical pressure as read 
from the curves in Fig. 7, psi 
absolute 
the volume flow of wate 
suming no flashing, gpm 


R the mean radius of the pipe 
bend or elbow. ft 

R the mean radius of the pips 

} 

iy nd or elbow. in 

.) surge pressure, ps! 

S surge pressure, psi 

T the total equivalent length of 
the entire system including 
pipe, fittings, and orifice (T 

Lo L”), ft 

U fluid velocity through the 
pipe (I dL dt), ft/se 

V the specific volume of the 
steam water mixture in pipe 
cu ft/lb 

Vo specific volume at point 


where Po is measured, cu ft 


lb 


X L/T 
Xo Lo/T 
Y (Pi P), (Pi P 
Yo (Pi Po) / (Pi P 


Subscripts indicate conditions apply- 
ing at specific points as follows 


e At any elbow in the systen 
f At the flash tank 

1 Inlet of system 

) At the orifice 
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Inertia force acting on a slug of water travelling 
around an elbow at high velocity (This is Fig. 3 as 


referred to in Appendix C) 


Force Mass Acceleration 
1.525 U* D’' dL / WN. From this the 
surge may be calculated: 

Ss’ Force / A” 

1.525 U* D'dL / NA” ...[14] 
where A” the projected area of 
the differential length dL (see Fig. 
3). 

The outer portion of the wedge 
shape section as shown in Fig. 3 is 
the area against which the above 
centrifugal forces are carried. The 


following expression is approxi- 
mately true: 
A” = D'dL + D'dL/ 3N 


N A” D' dL (N + 0.33) 

Substituting in equation [14], we 
obtain: 
1.525 U* / (N + 0.33) 
S = U" / 94.5 (N + 0.33) .....[15] 

It can be seen from the above 
equation that the surge pressure 
may be reduced by using long radius 
pipe bends. It would be very desir- 
able to use laterals in place of tees 
whenever it is necessary to combine 
two streams. The piping must be 
anchored to withstand the total un- 
balanced force (S A). 


Ss’ 


{1PPENDIX D—DEVELOPMENT OF 
1 FORMULA FOR CALCULATING 
THE FLOW OF A MIXTURE OF 
STEAM AND WATER THROUGH AN 
ORIFICE LOCATED AT THE OUT- 
LET END OF A PIPE LINE 

The problem of calculating the 
flow of a mixture of steam and 
water through an orifice located at 


uuonalizing any experimental data 
that others may have obtained. 
This theory is to be used for design 
only after the application of a gen- 
erous factor of safety, and when it 
is not practical to obtain experi- 
mental results on which to design. 

The first of the two assumptions 
that must be made is 
that thermodynamic 
equilibrium is main- 
tained in the orifice. 
It has already been 
shown that this as- 
sumption would not 
apply for flow through 
an orifice located at 
the inlet end of a line. In that case, 
however, no flashing had occurred 
ahead of the orifice. In this case, 
flashing ahead of the orifice has 
already started, and it is thought 
probable that, having once started, 
it will continue flashing as it passes 
through the orifice. This assump- 
tion is made mainly for lack of a 
better one, and, in any event, the 
error will be on the safe side. 

The second assumption that must 
be made is that the expansion 
through the orifice is at constant 
enthalpy. This assumption is made 
for practical reasons. An assump- 
tion of expansion at constant en- 
tropy would better describe condi- 
tions in the orifice itself; whereas 
the assumption of expansion at con- 
stant enthalpy better describes con- 
ditions in the pipe ahead of the 
orifice. It seemed impractical to 
change assumptions in midstream, 
so it was decided to use the con- 
Stant enthalpy assumption all the 
way through. It is not believed that 
the error in this assumption is seri- 
ous, and it is hoped that it will 
partially offset the error made in 
the first assumption. 

In order properly to analyze this 
problem, it was decided to replace 
the pipe ahead of the orifice with 
an imaginary pipe having the same 
diameter as the orifice. This imagi- 
nary pipe would be made enough 
shorter so that it would have the 
Same pressure drop as the pipe 
which it is replacing. The length of 


would have in the real pip: 
following relationships will h 
the imaginary system: 


Tl’ =L' + L’ 


Equation [7] may be rewrit 
follows: 


[40.3Bo(Ao/M)*| (L'/D 


In this problem, the ori! 
treated as a piece of pipe | 
zero length; so L” 0 and 7 
which may be substituted i 
Subtract equation [7b] from 
obtain: 


[40.3 (B” Bo) (Ao M)°*} 
(C” — Co) 
Transposing: 


Ao M* (C” — Co) /(B” — Bo 


{iPPENDIX, E—SUGGESTIONS For 


DESIGNING FLASH TANKS 


It is recommended that 
tanks be installed vertically 


tangential inlets to assist in 
separation of the water and steam 
It is also recommended that 
vent be designed for a maximum 


100 fps velocity. Let: 


Av the area of the vent pip 


sq in 

M the total maximum f1 
all lines connecting to the 
tank, thousands of lb per hr 


U 100 fps. 


E Vf/Vi. This constant is read 
from the curves in Fig. 2. In read- 
ing the curves, let P equal the a 
tual pressure in the flash tank. A! 
though it is impossible to obtain 
pressure at the outlet end of t 
pipe less than the critical pressur 
nevertheless the pressure in 
tank itself can, and usually wi! 
lower. We can now solve equatio 
0.641 EA 


[11] to obtain U 100 
Av. Solving, we obtain: 


Av = 0.00641EM ..... 


It is recommended that the 


| } 


flas} 


wit 














the outlet end of a pipe line is very 
complicated. Worse than that, the 
author knows of no experimental 
evidence to support the theory 
which is about to be developed. 
Further, it is necessary to make two 
bold assumptions which may be 
seriously in error. This develop- 
ment is presented to assist in ra- 


ward velocity of steam in the flash 
tank be kept below about 3 fp 
reduce entrainment of condensate 
in the escaping steam. Let A/ 
cross sectional area of the flash 
tank. From equation [11]: 


this imaginary pipe will be called 
(L'). The diameter of the imaginary 
pipe will, of course, be (Do). As far 
as the orifice is concerned, it does 
not matter how the fluid is deliv- 
ered to the orifice so long as it is 
delivered at the same specific vol- U=3 
ume in the imaginary pipe that it 


0.641 M E / Af | 
Af = 0.214 E M...........++: 18] 


Heating, Piping & Air Conditioning, May |°49 


100 











ee ee 


DATA SHEET 





These Safety Rules Reduce 
On-the-Job Piping Injuries 


()y-1H-s08 injuries in the pipe 
trades can be classified by their two 
main causes: (1) unsafe acts, for 
which the worker himself is di- 
rectly responsible, and which con- 
stitute the major cause of indus- 
trial accidents; and (2) unsafe 
conditions in the area of work 
Reading about these precautions 
may seem repetitious, as being 
merely a re-statement of common 
horse” sense that everybody has 
It is proved every day, however, 
that many injuries are caused 
simply by the failure to use this 
horse sense. Safety and efficiency 
are tied together. The proper way 
to do a job is the safe way. Hap- 
hazard acts and accidents are evi- 
dences of inefficiency. 

Some of the specific causes of 
accidents, classified on the basis of 
environmental factors and human 
factors (which are, in reality, in- 
separable), are as follows: 


Mechanical or Physical Hazards 
Environmental 


1) Unguarded or insufficiently 
guarded machinery and structures 

2) Defective, inadequate, or im- 
proper facilities. 

3) Slippery, uneven, or cluttered 
workplaces. 

4) Hazardous arrangement or 
support of facilities or materials. 

5) Moving, falling, or flying ob- 
jects 

6) Dust, fumes, gases, vapors, and 
other harmful substances. 

7) Insufficient light or ventila- 
tion 

8) Improper clothing and pro- 
lective devices. 


Unsafe Behavior (Human) 


1) Failure to follow instructions, 
heed warnings, or use safeguards 
2) Insufficient training or in- 


struction and unawareness of dan- 
ger 


Heating, Piping & Air Conditioning 


SAFETY FIRST is a slogan that’s known better than it’s observed. 


On-the-job injuries in the pipe trades can be classified as due to 


unsafe acts and to unsafe conditions. This excerpt from a course 


in pipe fitting and plumbing prepared by Dr. Oliver 8S. Walsh for 


the bureau of trade and industrial education of California's stat: 


department of education points out that the proper way to do a 


job is the sate way. that accidents are evidences of ine fie rene 


3) Shortcuts, undue haste, and 
other improper work habits 

4) Improper teamwork or failure 
to coordinate operations 

5) Lack of consideration for oth 
ers, including horseplay 

6) Improper posture and attire 

7) Improper use of facilities or 
failure to use proper facilities 

8) Worry, distraction, intempe! 
ance, fatigue, and physical impair 
ment 

9) Improper work habits, such as 
those that may occur when lifting 
carrying, and so forth 

10) Failure to anticipate dangers 
and take precautions to avoid them 


Lifting and 

Carrying Hazards 

Unsafe lifting practices lead to 
serious injuries, such as strains, 
sprains, and hernias. Surveys indi- 
cate that 25 to 30 percent of all! in- 
dustrial accidents result, either di- 
rectly or indirectly, from improper 
lifting or carrying of objects. The 
average period of disability result- 
ing from lifting injuries varies from 
seven to 19 weeks, with hernia in- 
juries averaging from eight to nine 
weeks. Weight lifting and carrying, 
coupled with unsafe working con- 
ditions—such as wet or oily floors, 
pipe or other types of obstructions 
in walkways or on stairs or scaffolds 
—may produce even more severe 
disabilities, such as bone disloca- 
tions and fractures. 

The principal causes of strain 
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from lifting may be summarized as 
follows: (1) lifting by persons not 
physically capable of handling the 
job; (2) overtaxing physically fit 
workers by failure to set a limit on 
objects lifted or to control the pace 
or duration of the work; (3) unco 
ordinaved lifting by two or mort 
workers, resulting in too much bur- 
den being placed on one man; (4 
lifting incorrectly, which results in 
undue strain on certain muscle 
and ligaments; and (5) lack of 
neatness, which results in disorde: 
ly arrangement, causing tripping 
and slipping hazards 

There are many satisfactory ways 
f carrying loads, such as_ the 
shoulder method, the nape-of-the 
neck method, the side carry, and 
the team carrying method. But 


oO 


workers using each of these ways 
to be safe, should follow three sim- 
ple rules: (1) the load should be 
carried close to the body and as 
near as possible to the carrier's 
center of balance so as to prevent 
his becoming off balance while 
walking; (2) there should be un 
blocked vision ahead, with nothing 
projecting above the face of the 
carrier; and (3) the load should in- 
terfere as little as possible with the 
carrier’s normal walking gait 
When it is necessary to lift heavy 
pipe or other units from the floor 
the lifter should always keep his 
feet close enough together so as to 
provide good leverage, but not s 
close as to get off balance. In order 
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to minimize the strain on the back 
and stomach muscles, knees should 
be used as a fulcrum when lifting. 

The pipe carrier should be sure 
that he is not overtaxing his 
strength, simply because the object 
he is carrying looks easy to handle; 
and he should never carry several 
loose pieces at once, because they 
might fall and act as skids and 
rollers to himself and others. Wher 
the carrier conveys a long piece of 
pipe, he should take care, when 
nearing a corner or doorway, that 
the front end is always raised well 
above the height of a man. For, 
then, if someone is met as he goes 
around a corner or turns into a 
doorway, the pipe will not strike the 
head of a person approaching un- 
seen. Likewise, when on scaffolds 
or other unsafe places, the pipe car- 
rier should not swing long pieces of 
pipe around carelessly, for they may 
hit another worker 


Hanging 

Pipe 

When heavy pipe is hung perma- 
nently, the worker should be sure 
it holds his weight; this precaution 
will protect someone else, who may 
be careless and try to support him- 
self on the pipe by using it as a 
scaffold or ladder. The tradesman 
should never use string or light cord 
to make temporary pipe hangers, 
nor should he put up flimsy pipe 
supports of any kind. To prevent a 
line from being knocked out of 
place before permanent hangers are 
installed, he should use heavy pieces 
of wood and strong wire that are 
securely fastened. 

Workers should take extra care 
when handling pipe that has been 
heated for bending, welding, or 
steam testing. They should be sure 
that their hands are protected and 
that they do not take hold of the 
heated end. Pipe, lifted by the 
flanged end after welding, should 
be properly cooled or protected first 
otherwise severe burns may result. 

The feet of a ladder should be 
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placed at a distance away from the 
wall (against which the ladder is 
leaning) that is equal to one-fourth 
of the length of the ladder. A weak 
or broken ladder with missing rungs 
should never be used. The trades- 
man should always face the ladder 
when ascending or descending 
Loose tools should never be left on 
top of a stepladder or scaffold. 
Any scaffold plank that shows the 
slightest sign of weakness should be 
either discarded or marked so that 
it will not be used. Any temporary 
staging or platform should be con- 
structed safely enough to hold the 
weight of the worker, or workers, as 
well as the maximum load of mate- 
rials expected to be used on it. Also, 
it is important that a tradesman 
inform his fellow workers about 
what he plans to do—misunder- 
standings often lead to injuries. 


Tools and 

Equipment 

All tools and equipment, as well 
as materials, should be kept in their 
proper places, or piled up properly 
when not in use. They should never 
be left in walkways, on stagings, on 
stairs, or on the tops of studs, raft- 
ers, ladders, and cornices, where 
they may work loose and fall on 
someone below. Defective tools or 
equipment, which have been dam- 
aged, broken, or dulled, should nev- 
er be used until put in good shape. 
Sharp pointed tools, such as screw- 
drivers, chisels, files, punches, and 
saws, should not be carried about 
carelessly or put in the worker's 
pockets. When sharp-edged tools 
are not in use, suitable shields 
should cover them. Hammer handles 
should be tested by the worker to 
see that they are on safely, and all 
handled tools should be investi- 
gated for splinters. 

Before using a wrench, the work- 
er should adjust it properly so as to 
prevent the head from slipping; 
a wrench with worn teeth or open 
jaws should not be used. The work- 
er’s fingers should not be tightly 
wrapped around the handle of a 
wrench when working alongside a 
solid, heavy object, because if the 
wrench slips, his fingers 
are likely to be smashed 
against this object. The 
palm of the hand should 
be used and the fingers 
kept free. The proper 
size of wrench should be 
used at all times. 


Pipe tradesmen are con 
called upon to get into excav tion, 
to install various kinds of ate; 
sewer, gas, and heating line. PF), 
trenches in hard, compact g: ung 
the use of vertical braces, | : 
every 8 ft, and horizontal stri ge, 
placed every 4 ft, that are | 
place by screw jacks or nbe 
braces, is usually sufficient; 
soft ground or wet ditches 
plete shoring, backed by shee. pj 
ing, is necessary to prevent cay 
ins. 





Industrial Poisons 
and Personal Precaution- 


The poisonous character of 
substances used in modern indus! 
may constitute a serious healt! 
hazard to workers. Some of they 
substances irritate the skin and 
membranes, others are inhaled and 
congest the lungs, and still som 
others are absorbed by the body as 
whole over long periods of tim: 


Poisonous types of industria! irri- 
tations may be guarded against | 
using protective ointments, gloves 
respirators, and goggles; by taking 
a bath once a day after work: by 
having periodical medical examina- 
tions; and by wearing special 
clothes while at work, and the: 
changing into clean clothes befor 
going home. In cases where work- 
ers are in contact with substances 
such as lead fumes or dust, whic! 


or eating or wetting the lips 
following are among the recom- 
mended safety practices; eat meals 
outside the workroom; drink plenty 
of milk; keep dirty fingers away 
from the face or mouth; wash thor- 
oughly the hands, lips, and mouth 
before eating. 


Additional personal precautions 
that tradesmen should take 
guard against illness or injury are 
as follows: (1) Wear proper work- 
ing clothes; ragged, dirty, loose, and 
flapping clothes are not only un- 
sightly but are dangerous; shoes 
should have heavy soles and not 
have long, loose laces; rolled up or 
torn cuffs on overalls are likely to 
cause falls; worn pockets may al- 
low tools to fall through and injure 
workers below; (2) wear goggles if 
working near concrete or metal 
chipping or any type of grinding 
operation; and (3) have cuts and 
abrasions properly attended to im- 
mediately. 
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Informal comment on 
heating, piping, and air 
conditioning matters is 
given in this regular fea- 
ture by Samuel R. Lewis, 
consulting mechanical en- 
gineer, member HPAC’s 
board ef consulting and 
contributing editors 








He 


Train Ride Reminder 
of Wonders of Glass 


Inspired by a pleasant afternoon ride in the “Vista- 


Dome” of a modern railroad car, Mr. Lewis devotes 


his “page” this month to some of the wonders of that 


curious substance, glass, and to its uses in heating, 


ptping, and air conditioning in industry and building 


| HAD A pleasant afternoon ride not 
long ago on the Twin Cities 

Zephyr,” in a “Vista-Dome.” In 
this modern, glass roofed car, the 
passenger may have a delightfully 
comfortable seat up under the 
dome, near the easiest riding, cen- 
ter part of the stainless steel car 
He can see all around and will real- 
ize, as I did, how different and more 
attractive the long familiar old 
roadside vistas in city or village or 
countryside will appear. 

The passenger in an ordinary car 
can see things on one side only, or 
if there is a rear end observation 
car, he may gain a fleeting view of 
things long past. 

In the dome, however, the eye 
level is high enough to take in the 
world, and the passenger may see 
far ahead, even as does the engi- 
neer, and obtains a comprehensive 
appreciation of scenery without be- 
ing too close to it to see it flash by 
and without (as in an airplane) 
being too far away to see much of 
anything. The speed of the train 
seems not nearly as fast from the 
“Vista-Dome” as it seems from the 
conventional side window. 

Air conditioning the dome was 
not too easy, since the area of the 
unglazed part of the roof is cut to 
a minimum, but filtered and ac- 
ceptably heated or refrigerated air 
is introduced through metal plates 
having hundreds of tiny circular 
orifices in this small ceiling 
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To reach the ceiling of the dome 
however, with ducts, and without 
blocking off some of the safety glas 
area, required ingenuity to which I 
must bow. They simply made the 
up-coming duct out of glass! T 


anyone not in on the secret, the 


air supply seems to generate itsel! 
spontaneously in the ceiling of the 
dome 


This Curious 

Substance 

So, I commenced to remembe! 
some of our obligations to this curi 
ous substance, glass. It is resistant 
to the corrosive effect of gases and 
liquids that can destroy almost any 
other surface or container. This 
compound of opaque silica sand and 
several alkaline substances, also 
opaque, can become transparent 
and invisible, or can be tinted to 
almost any shade or color that may 
be desired. 

When heated to the proper tem- 
perature, glass becomes pliable and 
may be cast like molten metal or 
may be bent and fabricated like 
wrought iron. Glass is cast into 
sheets as for plate windows or into 
blocks for walls of buildings. Beau- 
tiful ornaments are made from 
heat-softened tinted glass 

I have employed it as walls to 
enclose chemically resistant re- 
search laboratory rooms. I used it 
(and I thought I was a pioneer in 
so doing) for ducts to deliver con 
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ditioned air in buildings of the 
Century of Progress, in 1933. 

Glass applied to the inside of an 
enormous hot water tank in a laun- 
dry ended forever the stains from 
rust. Glass lined piping—and pip- 
ing of glass—are available and 
serve many purposes, and we have 
used pumps made of glass for 
handling special liquids. Glass, 
spun in nearly invisible threads, 
has made my non-wrinkling, long 
wearing, and rather beautiful neck- 
tie These same silica fibers 
somewhat coarser and matted into 
pads and lightly coated with adhe- 
sive—make an excellent air filter. 
When dry, the same matted fibers, 
placed around very hot boilers and 
pipes, resist passage of heat about 
as well as does any Known insula- 
tion, yet suffer no harm from the 
high temperature and refuse to ig- 
nite at any temperature. 

Glass fibers are used widely in 
industry and commerce for reduc- 
ing heat transfer through walls, 
roofs, and floors. We also employ 
them in the form of blankets above 
hot water pipes imbedded in plaster 
for radiant heating of rooms. 

Ceilings of swimming pools below 
cold roofs—and the roof structure 
above them—are effectively pro- 
tected against deterioration from 
condensed moisture by water-re- 
sistant glass fiber insulation. 

Molten glass expanded by inter- 
nal gases forms a mass of tiny, 
nonconducting bubbles, resulting in 
a heat barrier which is entirely in- 
organic. 


Without glass, many of the best 
electric motors and generators and 
batteries and switches would lose 


their standing in the community, 


and of course glass insulators for 
outdoor electric conductors are use- 
ful not only to conserve the electric 
energy but also to serve as targets 
for itinerant riflemen. 


Glass as a 
Building Material 


Frank Lloyd Wright and the 
Johnson Wax Co. used glass tubes 
laid horizontally—like logs in a pio- 
neer cabin for windows, thus 
achieving a double barrier with a 
quiet air space between. Our fore- 
fathers were compelled to replace 
occasionally the chinking between 
logs, aS probably is the case with 
the sealing compound between these 
glass tubes. 

Hollow blocks of glass built into 
building walls have decided advan- 
tages in beauty and in resistance to 
heat flow, though it is important 
that when large single areas of 
glass blocks are used, the surround- 
ing opaque structure shall have a 
rate of expansion and contraction 
Similar to that of glass in reaction 
to temperature changes. Failure so 
to do may result in broken glass 
blocks, leakage through joints, and 
in development of cracks in the ma- 
terial surrounding the glass. 

Of topmost importance is the fact 
that I couldn't possibly see to write 
this, or to read the Bible, or to find 
your number in the telephone direc- 
tory, without glass! 


In the dome, the eye level is high enough to take in the world 


- 
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NARC DECIDES 
ON NAME CHANGE 


At a recent meeting, the b 
directors of the National A 
tion of Refrigeration Cont 
decided to recommend to ths 
bership that the name of th: 
ciation be changed. 

It is felt that the present 
does not adequately cover t 
dustry as served by its member 
some of whom sell, construc 
stall, and service both refrige 
and air conditioning equi; 
while others specialize in eith: 
frigeration or air conditionin 

The name to be suggested 
membership will be the Ref: 
tion & Air Conditioning Cont: 
Association. 





‘48 REAL WEALTH 
TWICE THAT OF ‘24 

The American people created { 
themselves last year nearly twice 
much in real wealth as they did 2 
years ago, Crawford H. Greenewa!! 
president of the Du Pont compan, 
said last month. 

In terms of purchasing pow 
the only “significant coin,” the 
dustrial employee today needs 
work, on the average, a little ove 
half as long as in 1924 to buy 
same amount of goods, he pointed 
out in a talk to Du Pont employes 
and business leaders in Buffal 
N. Y., marking the 25th anniversary 
of cellophane. 

The nation’s “stockpile of 
ductive tools,” which produces 
real wealth, has been built by 
readiness of the people to save, and 
invest in the nation’s enterprises 
Mr. Greenewalt declared. 

“We have made our progress 
because we have been willing 
dividually and collectively, t 
vest more and more money in pr 
viding these tools of productio: 
Since 1924 the investment in Amer- 
ican industry has nearly doubled 

“But back of that willingness | 
save, to invest, to risk those savings 
in industrial ventures is the hope 0! 
profit,” he warned. “Remove tha! 
profit motive and we destroy 4) 
hope of future prosperity.” 

Mr. Greenewalt cited the c: 
phane industry as representati\ 
American business enterprise in the 
past 25 years, the era in which the 
real wealth of the nation and ‘he 
investment in industry has n¢ 
doubled. 



































QUESTION 


OF THE 
MONTH 


YOU ARE invited to sub- 
mit a heating, piping, or 
air conditioning question 
for publication here. You 
are also invited to submit 
answers to previously- 
published questions from 
others, Write the Editor, 
Heating, Piping & Air 
Conditioning, 6 N. Michi- 
gan Ave., Chicago 2, Ill, 








Here’s How to Service 
Air Conditioning Jobs 


Information on the management and operation of service 


departments in the air conditioning field was requested by 


“PC. in his question published in the March HPAC, as he 


is taking over this type of work for a contractor and needs 


advice on methods, personnel, ete. 


{ most comprehen- 


sive and helpful reply to his question is published here 


P erro: MING air conditionin ery Lire 
ice on a large scale over a 24 hi to Fl 
day period can be an extremé nd 
costly procedure u dequate i 
control of inventory and disposi there 
tion ol the mecna e exe ( 
cised si 
Materials must be Kept in stock 
for service required he ip pe 
houses are closed, yet the space ana f 
money required would be dispro ein 
portionate to the volume bu ¢ 
esS ll a carelu ont were l 
kept to assure that no parts ar twet 
lacking when required, that a mi Al 


imum amount of rarely used part 


is stocked, that supplies requiring would 

lengthy delivery are ordered suifi ery 

ciently in advance, and that a cart f 

ful record of the inventory is ava 

able to the purchasing departmé ered 
A service organization must De The 

just what the name implies. It tect 


must give service to the custome! 
and it must be an efficie: 


iZation unto itseil—or tne ervice 


manager will soon be replaced b 


the sheriff If fair rate are 

charged and inefficiency prevails, a Th 

loss will be incurred If the cu 

tomers are charged for its short tioners 

comings, they will very shortly call pre 

another service organization to d 

their work and 
After 15 years of engineering, in during 

stalling, and servicing commercial! Wat 

industrial, and residential air con purp 

ditioning equipment along the en conden 
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sate and sending condensing 
presses to 175 Ib within = six 
if not properly maintained. 
Regulations prohibiting disposal 
denser water into municipal 


sewage systems require that cooling 


 sowers or evaporative condensers be 


i used even on 3 and 5 ton self-con- 
Stained units. 


7 is 79 F, causing higher condensing 
& pressures than those considered 


‘standard throughout most of the 
"rest of the country. 


Our greatest industry is tourist 
" travel—people on vacation who don't 
‘go to work the following morning. 


"As a result, many restaurants are 
| open all night, and hotels run their 


‘air conditioning systems 24 hr per 


' day. Because of the high tempera- 
' tures prevailing the year ‘round, the 


' air conditioning systems must oper- 


' ate a minimum of 10 to 11 months 


a year. Certain establishments, 
where the main heat source is in- 
ternal (lights and people), have 
actually operated 24 hr a day 365 
days a year. 

It thus can be realized that be- 
cause Of longer hours of operation 
at higher pressures than normal, 
with extra equipment such as evap- 
orative condensers or cooling towers 
on practically every job, coupled 
with the rust problem, the hard 
water situation, and the occasional 
damage due to hurricanes, there is 
no area in this entire country 
where so much air conditioning 
service is required, and where at- 
tention must be paid to so many 
details of operation. 


Methods of Servicing 

Customers 

Several methods are used to 
maintain rapid and efficient service 
at nominal cost to the customer. 

First, a customer may take service 
on a per call basis, or may use one 
of our three maintenance or service 
contract plans. These plans have 
advantages to both the user and 
the service company. 

The advantages to the customer 
include reduced service costs, avert- 
ing breakdowns before they occur, 
and keeping the equipment at peak 
efficiency. To the contractor, the 
advantages include scheduling men 
in advance, affording mechanics 
Steady work, accurately forecasting 
Volume, reducing overtime require- 
ments, and greater profits. 

Our first contract service plan is 
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WHAT’S BEST WAY TO EVAPORATE THIS 
EXCESS WATERIN INDUSTRIAL PROCESS? 


YOU ARE INVITED to answer the following question from a 
reader of HPAC, Suitable comment on the matter will be wel- 
comed, and—space permitting—will be published. Sketches 
and photos are particularly desired. Address the Editor, Heating. 
Piping & Air Conditioning, 6 N. Michigan Ave., Chicago 2, Il. 


“The final operation in the manufacture of cold synthetic 
rubber is putting a tale powder on the surface to facilitate 
handling and prevent the surface from becoming tacky. 

“Dusting creates an occupational hazard, so the bales of 
rubber (7 in. x 14 in. x 28 in.) are dipped in a slurry of tale and 
water. After leaving this solution, they pass along a roller con- 
veyor to the point where they are packaged. The speed of this 
conveyor is such that three bales pass a given point each minute. 

“Each bale picks up approximately 1 lb of water in the 
dipping operation, which must be evaporated before packaging. 
leaving only the tale. This evaporation must take place from 
each bale within 144 min, and temperatures higher than 140 F 
cannot be used due to expansion of the bales. Refrigeration or 
chemical dehumidifiers cannot be used due to the cost. There is 
15 psi steam and three phase power available. Ambient condi- 
tions vary from 95 F DB and 80 F WB in the summer to 20 F 


DB in the winter. 


“How would you evaporate this water?”—F.R.Y. 


monthly maintenance only. Our 
second is monthly maintenance plus 
emergency service, and our third 
plan is the same as the second with 
the addition of rust retarding. 

Our service contract agreement 
is reproduced here. However, such 
a contract form for any particular 
locality should of course be framed 
in accordance with the laws of that 
state or area. 


Mechanic Takes 

Check List 

When a mechanic is dispatched 
from the office for a monthly main- 
tenance check, he takes the month- 
ly maintenance check list repro- 
duced here with him. He goes 
through the 48 steps listed thereon, 
taking care of those items that ap- 
ply to the particular installation. 
As an illustration, let’s run through 
the list, discussing the matters in 
the manner that the service man 
would operate. 

No. 1: Lubricate motor bearings. 
The compressor motor is lubricated 
with oil or grease as required. 

No. 2: The compressor oil level is 
checked in a sight glass and re- 
frigerant oil is added if required. 

Nos. 3-4-5: All systems above 10 hp 
are equipped with permanent gages. 
The mechanic reads and records the 
head pressure, suction pressure, and 
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oil pressure. Should any of these 
be other than normal, proper steps 
are taken to correct the condition. 

No. 6: The system is pumped down 
to ascertain that the low pressure- 
stat will shut the system off at the 
proper pressure. The compressor is 
also operated without the condenser 
to ascertain that the high pressure 
cutout stops the compressor at the 
proper temperature. 

No. 7: The compressor bolts are 
checked and tightened at six month 
intervals unless some very evident 
indication is seen that it is required 
between these six month inspec- 
tions. 

No. 8: Refrigerant is checked in 
the sight glass, and if required, ad- 
ditional refrigerant is added. 

No. 9: Test for leaks. The average 
job leak test is made at the seal, at 
flare connections, and any other 
point of known leakiness. At each 
inspection an entire recheck is made 
whenever there is any indication of 
refrigerant lost. 

No. 10 is self-explanatory. 

No. 11: Compressor belts are 
checked for proper tension and 
alignment. 

Nos, 12-13-14: Pump and fan mo- 
tor, evaporative condenser, and 
cooling tower are properly lubri- 
cated, as well as the pump and fan. 

No, 15: At six month intervals the 
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condensing coil is checked for chem- 
ical deposits, scale, or dirt, and if 
found, they are removed. 

No. 16: Water spray nozzles are 
checked at each coil to make sure 
they are not clogged in any man- 
ner, and if they are found clogged 
they are cleaned. 

Nos. 17-18-19: The strainer screens 
for the city water make-up, the 
pump intake, and the outside air 
intake are checked, and cleaned if 
required. 

No. 20: The make-up float con- 
trol is checked to ascertain that a 
proper water level is maintained, 
and reset if incorrect. 

No. 21: All water connections to 
the unit are checked for leaks. 

Nos. 22-24: Condenser belts are 
checked, and are aligned and tight- 
ened if required. 

No. 23: Rotation of fan is checked 
upon the first call, or any specific 
call after the electric changes have 
taken place in the building. 

No. 25: The entire unit is exam- 
ined minutely for rust, and a report 
submitted that is later followed up 
by another mechanic whose sole 
duties are rust retarding. 

Nos. 26-27: The mechanic checks 
the condition of the water softener 
container and adds the required 
amount of water softener. This re- 
tards rust and chemical deposits as 
well as the growth of algae and 
fungi in the sump. 

No. 28: Water regulating valve is 
adjusted, if required. 

No. 29: At 90 day intervals the air 
cooled condenser is thoroughly 
cleaned. 

Nos. 30-31: The fan and fan motor 
bearings of the air unit are prop- 
erly lubricated. Belt condition, ten- 
sion, and alignment are checked, 
and corrected if required. 

No. 33: Replaceable type filters 
are changed and renewable filters 
are cleaned. 

No. 34: Blower wheel fan align- 
ment is checked, and corrected if 
required. 

No. 35: Refrigerant strainer is 
checked, and cleaned if required. 

No. 36: All water connections are 
checked for leaks. 

No. 37: A complete report on rust 
is submitted together with the re- 
port aforementioned in Item 25, and 
attended to at the same time. 

Nos. 38-39-40: Thermostat, starter, 
damper motors, and other electrical 
installations are checked for proper 
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Upon starting a system, the mechanic in charge fills out a job record card = that 
the shop has a record of all parts that might be required to keep the <«tey 


functioning properly 


operation, and corrected if required. 

No. 41: Damper settings are 
marked on the ducts and the me- 
chanic checks to see that settings 
have not been altered or quadrants 
loosened, and resets dampers when 
required. 

Nos. 42-43: On the few well water 
jobs, the pump and pump motor are 
lubricated and air is purged by 
means of a petcock. 

No. 44: The manager is instructed 
in the operation of the installation 
on the first call after a change of 
management. 

No. 45: If any changes are made to 
the system, such as resetting con- 
trols or dampers or any precautions 
to be taken until the mechanic 
Should call back, the manager is 
completely informed. 

No. 46: In the event that the 
decalcomanias placed on the door 
advertising air conditioning within 
the premises should have deterior- 
ated, these are scraped from the 
window and replaced. 

No. 47: All parts of the system are 
wiped clean with rags. 

No. 48: The mechanic gets a work 
order ticket from the customer as a 
receipt that the work has been ac- 
complished and returns this main- 
tenance check together with the 
work order, both signed by the 
mechanic, together with any addi- 
tional remarks and advice the me- 
chanic may make regarding the sys- 
tem. Work order tickets are padded 
in book form convenient for the 
mechanic to handle. These are in 
numerical order in duplicate, the 


original being retained by the cy 
tomer and the duplicate being 
turned to the service manager. Bo’ 
are signed by the customer and thy 
mechanic showing the time sp: 
on the job and the materials usec 


Rust Retarding 

a Regular Service 

Due to the combination of ha: 
water, salt laden air, and high rela- 
tive humidity found locally, on 
the major problems has been wit 
the rusting of equipment. This ca 
not be stopped entirely but the | 
of the metal can be prolonged b 
proper maintenance: 

1) Examine all parts at interval 
not exceeding six months 

2) Where rust is found, chi 
scrape, and wire brush until bar 
shiny metal is discernible. 

3) If this surface is not in con 
stant contact with water, apply zi! 
chromate or red lead. 

4) If this surface is in contac’ 
with water, apply heavy coating 
bitumastic paint or hot pitch 

5) After application (3) or (4 
as required, paint entire surfac 
with aluminum paint. 

All applications to be made on a: 
surfaces, 


Secure Equipment 

for Hurricanes 

When monthly inspection is made 
emergency calls are answered dur- 
ing normal working hours at mn 
charge. When overtime is encoun- 
tered, customers pay the difference 
between normal and overtime. Th¢ 
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ust r pays for all materials ex- 
ept ricants at all times. In the 
ven damage by hurricane, fire, 
trikes acts of God, or any other 
auses beyond our control, the cus- 
Gomer pays for all labor and all 
bnaterials required to correct the 


dama At no additional charge, 
immediately before hurricanes, me- 
chanics are dispatched to each in- 
stallation where equipment is locat- 
ed out-of-doors, to make sure that 
qi] hurricane bracing, guy wires, 
and panels are properly fixed and 
tightened in order to minimize hur- 
ricane damage 


Spring and Fall 

Operations 

In those areas where cooling is 
not required during the winter, cer- 
tain precautions must be taken in 
the spring and fall. 

In the fall, drain all water lines 
condensers, cooling towers, or ves- 
sels containing water. Where water 
is trapped, add sufficient anti- 
freeze 

Pump down all refrigerant into 
receiver and close valves. 

Check and adjust heating opera- 
tion when same is part of air con- 
ditioning system. 

If no heating is included, securely 
lose outdoor air openings to pre- 
vent drafts, and remove all fuses so 
that equipment cannot be operated 

In spring, refill all water vessels 

Perform all applicable items on 
heck list. 

Close heating system. 

Replace fuses if removed. Adjust 
utdoor air openings, if closed 

Drop back after 8 hr operation for 
bservation. 


Job Reeord 

Card 

Upon starting a system, the me- 
‘hanic in charge fills out the job 
record card which is shown here- 
with so that the shop has a record 
fall parts that might be required 
to keep this system functioning 
properly. 

From this job record card, we 
immediately stock spare belts and 
other items that need frequent re- 
placing so that if a night club, res- 
‘aurant, or hotel that operates into 
the early hours of the morning 
needs immediate service (for exam- 
ple, saying that a belt has broken) 
the night service manager consults 
the job record card and calls the 
mechanic at his home telling him 


what size belt is required 
mechanic does not have the belt in 
his car stock, he stops by the office 
on the way to the job and the belt 
is ready and waiting for him 


Service Card 

Posted on Job 

A service card is posted on the 
job and is filled out by the mechanic 
at each visit so that any new me- 
chanic visiting the job can consult 
the card to get an idea of where 
and when and what sort of trouble 
has been encountered on this job in 
the past. This reduces lost time in 
diagnosing trouble 

Emergency service is supplied 24 
hr a day, seven days a week. An 
adequate stock of spare parts is 
maintained to meet all probable 
conditions. Mechanics report by 
telephone to the office at the com 
pletion of each call, immediately 


before lunch, before quitting for the 


When a mechanic is dispatched for a 
check list with him 
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_ "xyz" Kestavrant 
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. Check refrizerant SD ot 
9. Test for le 
10. Check rotat ain c 
ll. Align & t te t re = 
cVa C eer 
l2. Lubricate tor arings i 
de ubricate« earir - 
L4n. .ubDricate pt 3 | al 
15. Check c al r rt — 
49. Wiec r L el 
i Checx water strair r 
naxe@—U;L tt 
18. Check pusp strainer Vo0€ 
19. Checx air intaxe screen — 
20. Cheek float control — 
2l. Check drip pan & drain conn. — 
22. Check drive belts — 
23. Check rotation of fan ~<a 
24. Align & tighten belts — 
25. Rust (casing & pan) report t 
26. Water softener container um 


27. Water s 


ftener added p tL 


day and before any overtime | 
done, so that at all times the office 
is familiar with the state of condi 
tions in the field, and the wher 
abouts of each mechanic, enabling 
the service manager greatest flexi 
bility in taking calls and dispatch 
ing them among the various ser\y 
ice men 


Bills Prepared From 

Work Order Ticket 

Before leaving the job, the me- 
chanic gets the work order ticket 
signed in duplicate ‘as mentioned 
before’, leaving the original with 
the customer and returning the du 
plicate to the service manager. The 
service manager then checks thi 
ticket against the dispatch sheet 
forwards it to the stockman whi 
records inventory changes, and he 
in turn, forwards it to the account 
ing department 

Bills are prepared directly from 


monthly maintenance check, he takes this 
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MECHANIC, PLEA T hen c te l t are to be checked, either with a ~~ 
to indicates rx has been attended to, or an X to indicate item does not apply to 
this installation. This - tt ta 3 t igned service ticket and re- 
turned to stuart at end of day. 
STANDARD S.UIPYENT T S CAM rror, n an rease, flex e at 
oli can, 3S. ° 1, refrigerant i ete - anc t , rag a 
water softener. 

SHANIC'S Ri"ARNS: Have y v' Yes 





‘ + ei re) y 
mave you circié 


Yes 
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SERVICE CARD 
e ie Se ResTAURANT 


ooo Lincoln Koad _ 


FOR AUTHORIZED SERVICE CALL 


STUART COOLING CORP. or rtoriva 


1335 N. W. 21st ST. MIAMI 42, FLORIDA 


93-3819 © 


SS -——— 


SERVICE RENDERED 


NAME 





AODRESS 











ows 


OaTE | 
Joly? Started system (kh operation 
1/3/48 | Rechecked for leaks 2 jnsvJated An 
2-3-48| Ucouthh, wearntinance chted : 
3-27-78 Ureuth, mantinauce checd Ble 
3-7-18|_ Repair Leak — added 15 rafuigpaant £4 


4-2 -¥8) choc 


5-348\ . 


MECHANIC 



























5-5-4 Rusr % Treatment an 
G- evel gw chook. o>. 
~24+4 hue J 








“Alal ob Mouthly | din teaauce check 
Be 8) Mouthly mainteuauce check 


af6[X8)| Monthly waintenance check 
1o/s/ee| Monthly wmaruftuamce check 
rrfol¥8) Mouthly Warmtenance ¢ check | #P 
(2-8-4 i. Rust  TRearment Few 

















RETURN THIS CARD TO OFFICE WHEN COMPLETE 











108 no. 20] invoice No. _$ OO N? 


) ‘¢ 
2 b2 


STUART COOLING CORP 


OF FLORIDA 
1335 NORTHWEST 21st STREET 
Miami 42, Florida 





Tan 
12/6 

SERVICE TO____ wore * Restaurant 

coo Likheola Rd. 


ait TO Fame 
SERVICE RENDERED Mon thly Main teaancé c heck 


ADORESS 








Added pefrigerant — oi/. Re paired 
Flare Fitting at head Pressure 94 
_Moteriel Used Price Coo — a 
8 LE petri erent Note! Asterid 
3 reste filers = 
2 LL water softeser 3 ) mites 
Toto! Chorge 





Job Completed om 


Job Incomple: 


H. Polo __ 


Servcemons Signature 

We ore not responsible for parts other than those furnished and installed by 
COOLING CORP. OF FLORIDA 
Gvarontees on all parts are limited to the guorantees given by the manufact 
STUART COOLING CORP. OF FLORIDA 

No Verbal Agreements Will Be Recognized 
The obove described service ond peccmayes of ports listed has been authorize 
hereby acknowledged. Equip 9 Pech, ily 


iin on “yy2." kesh AC_ 











Left—A service card is posted on the job and is filled out by 
This 


the mechanic at each visit for future information. 
reduces lost time in diagnosing trouble 


ticket, which is signed by th 


goes to the 


Right—The work order 


mechanic and the customer, 
records inventory changes, and to the accounting departmen| 


stockman, who 














the work order ticket and mailed 
to the customer. Normal service ac- 
counts are payable within 10 days 
and then put on a COD basis until 
the account is current. Service con- 
tracts are payable the 10th of the 
following month and then put ona 
COD basis until current. 


Perpetual Inventory 

of Parts and Tools 

The company maintains three ve- 
hicles operated by employees, and 
other mechanics furnish their own 
cars for which they are allowed 6c 
per mile plus any tolls encountered, 
parking fees when necessary, etc. 
Mechanics work on an hourly basis 
with time and one-half after 40 hr 
per week, or for work before 8:00 
a.m. and after 5:00 p.m., Monday 
through Friday. 

Perpetual inventory is maintained 
of parts and tools in the shop and 
in the mechanics’ car stocks. Car 
stock consists of belts, fuses, filters, 
refrigerant, refrigerant oil, machine 
oil and grease, soft copper tubing, 
solder, sandcloth, and fittings. 
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As items are removed from car 
stock or inventory, they are record- 
ed on the work order ticket and on 
an inventory sheet by the stockman. 
As parts are delivered to the shop 
from the supply houses, they are 
checked against the invoices by the 
stockman, and these additions to 
inventory are then recorded on the 
inventory sheet. This inventory 
sheet is submitted to the account- 
ing department weekly so that the 
master inventory record is kept 
current.—ARMAND Cowan, president, 
Stuart Cooling Corp. of Florida, 
Miami. 


CONSTRUCTION CONTRACTS 
DECLINE 9 PERCENT 

F. W. Dodge Corp. reported last 
month that contracts awarded for 
building and engineering works in 
the first quarter in the 37 states 
2sast of the Rocky Mountains de- 
clined 9 percent from the corre- 
sponding period of last year. The 
1949 first quarter total of building 
and construction awards was $1,- 
799,070,000. 


Despite the decline, the dolla 
volume total was the second hig! 
est for a first quarter on re 
oeing exceeded only by last year: 
zorresponding quarter. Ma! 
awards were up sharply over the | 
tal for March of last year, and r 
duced considerably the margin 
decline shown for the first 
months of the year. 

Nonresidential building as 
group showed a gain of 1 percent | 
the quarter with a total of $771. 
219,000. The increase was attrib 
table mainly to public building con- 
tracts—public administration builc- 
ings, post office buildings, armories 
and similar structures—the ota 
for which was $42,751,000. 

Religious building awards 
creased 49 percent to a total 
$53,942,000 in the first quarte! 
Other major nonresidential build- 
ing classifications, with the excep- 
tion of social and recreationa 
buildings, showed declines ranging 
from 2 percent for educationa 
buildings to 19 percent for manu- 
facturing buildings. 
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Human Toleranee Limits for 
Extreme Heat 


By W. V. Blockley* and Craig L. Taylor.** Los Angeles, Calif. 


T HE advent of aircraft with flight 
speeds in the sonic range presents 
the potential hazard of heat to 
pilots and occupants. In the event 
failure of the air conditioning 
system, air entering the cabin would 
be heated in proportion to the 
square of the aircraft’s speed. The 
rders of magnitude to be expectec 
may be indicated by the following 
example: at low altitude on a 100 F 
summer day, air temperature in the 
abin at a speed of 800 mph would 
rapidly reach 215 F. 
Tolerance for extreme tempera- 
ture is also a practical problem of 
industrial physiology and hygiene. 
Under special, though usually emer- 
gency, conditions workmen may be 
exposed to dry or humid heat. One 
ff the authors has received a num- 
ber of communications from indi- 
viduals recounting such experiences 
Though unverified, these accounts 
are adequately factual and not in- 
‘onsistent with the results generally 
btained in experimental situations. 
Thus a kiln technician reports many 
exposures for two or three minutes 
250 F, and on several occasions 
Research Associate, Department of Engi- 
neer University of California 
Associate Professor, Department of En- 
gineering, University of California 
F resentation at the Semi-Annual Meet- 
£ of the American Socrety oF HEATING AND 


VENTI \TING ENGINeERS, Minneapolis, Minn 
ne 449 
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SUMMARY—tThe results of 21 
human exposures to air temper- 
atures ranging from 140 to 240 
F are reported. The environ- 
ments have been specified in 
terms of air and wall tempera- 
tures, air movement, and vapor 
pressure. Physiological measure 
ments included skin, rectal and 
expired air temperatures, heart 
rate and hody weight losses. The 
relationships between air temper- 
ature, exposure time, and an in- 
dex of physiological strain, com- 
posed of heart rate and skin 
temperature, are displayed 
graphically. A comparison is 
made between the actual toler- 
ance times and this index, as 
well as the extrapolated tolerance 
times from the studies made at 
the ASHVE Laboratory when it 
was located in Pittsburgh. 


to 500 F. A plastics engineer regu 
larly spends 10 min out of each 30 
in an oven at 200 F. A mining engi- 
neer tells of rescue parties exploring 
pockets in a burning mine where 
temperatures ranging up to 240 F 
were encountered. These experi- 
ences outline the need for a knowl 
edge of the human limitations, 
practical measures of personal pro- 
tection, and for the development of 
efficient protective equipment 


, May 1949 


In the literature of investigation 
into man’s ability to withstand ex- 
treme thermal environments, ac 
counts appear as early as 1775, when 
Charles Blagden and Georgt 
Fordyce’ reported on their experi- 
ments in heated rooms at tempera- 
tures up to 260 F. In modern times 
such studies have been mainly con- 
cerned with conditions involving 
high humidities but only moderate- 
ly high dry bulb temperatures. Out- 
standing in the contributions to this 
field are the researches begun 
in the early 1920’s at the ASHVE 
Laboratory in Pittsburgh, and one 
important aim of this paper will be 
to compare the results obtained in 
the present study with those of the 
ASHVE group. Other workers have 
studied reactions of working men to 
heat and high humidity, notably 
Dreosti*®, Eichna et al.” and Robin 


Son 


Experimental Conditions 

and Procedure 

The heat exposures discussed in 
this paper were carried out early in 
1948 as part of a general program 
of research into man’s ability to 
tolerate extreme heat 

Exponent numerals refer to Reference 

Work performed under contract with the 
U.S. Air Force, Air Materiel Command, Aer« 


Medical Laboratory Wright-Patterson Ajr 
Force Base, Dayton, Ohio 
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—, = 
The experimental heat chamber DuBois surface area factors to yield the when the subject was otherw 
is an insulated cylinder, 70 in. * 46 mean skin temperature (f.) shape 
in. in diameter, with a total volume 3. Exhaled air temperature,  (t.) The elapsed exposure tin 
of 70 cu. ft. Ventilation and heat- measured at the mouth portal during end point is referred to as / 
2 channelled breathing (mouth exhala- te . 
ing are accomplished by means of a rar: time; it is significant that 
blower, flow metering system, and a 4. Heart rate (H.R.) taken by means the inexact nature of this d 
9 kw electric heat exchanger. The of 30 sec pulse counts at the wrist by of tolerance, the tolerance t 
flow through the chamber is dis- the subject or counted from electro- served in different subjects 
tributed over its horizontal cross- cardiographic records lar environmental conditi: 
section by a floor baffle plate system 5. Respiration volume, oxygen con- invariably within 10 or 15 
Its equivalent linear velocity, di- siamo ae sepeies sete, Sper of each other 
. rom records of a closed circuit metab- . ; 
rected vertically from seat-to-head olism apparatus. The listed physiological r¢ 
of the subject, averaged 41 fpm as 6. Blood pressure determined by were followed during the 
measured with a thermal anemom- standard auscultatory technique after termination of the « 
eter. The ventilation volume rate During the exposure period, deter- — 
was maintained, as a matter ol minations of the foregoing measures re 
routine, at 70 cfm, exhaust air being were made as frequently as possible In Table 1 are summari : 
discarded. approximately every two to three environmental! conditions a: ‘ 
Air temperature was controlled by minutes. Above 140 F. the subiect ance times for the 21 expe “| 
a thermocouple-potentiometer sys- remained in the test environment of this series 
tem with sensing element in the until the tolerance end point was an rable 2 are shown ph) , 
chamber. Wall temperature re- reached as defined by the following cal results obtained in a typical ¢ | 
mained within 10 F deg of air tem- periment, No. B-13, mean 
perature under all conditions. Hu- 1. Subject’s report of intolerable dis- air temperature 240 F; the d 9 
midity was not controlled, and the comfort. Under conditions of intelligent responses with time are grap 
vapor pressure of the chamber air early gpg rete Fe Fig. 1 
was a function of outdoor humidity sananur ¥ Pag See Sn mae od ‘ rhe authors plan to publis 
and moisture added by the subject, practical limit was achieved. Certainly rately a paper’ dealing in 
ranging generally between 0.5 and there was no evidence of terminating with the physiological aspe 
1.0 in. Hg and averaging about 0.8 on whim or personal inconvenience heat exposure, but the follo 
in. He. Sensations a heat or burning were a summary of findings up 
Two student volunteers were sub- "a tea of lle me ery present time 
jected to environments ranging in pyrexia and heat exhaustion, including ; 1. Skin temperature rises cont 
dry bulb temperature from 140 F to _ faintness, nausea, tingling sensations in ly during exposure, the rate 
: being successively greater wit! 


2940 F inclusive. In all these experi- extremities, mental confusion, com- 


ments, clothing was standardized, 


ing ambient temperature leve 
pulsive restlessness, dyspnea or symp- an mare ot 

: maximum mean skin temperat 
toms referred to the chest, when clearly ; rage . a 
served was 107 F, reached in 


. . sic > ‘ . *-. fj y y ] } 
and consisted of a close-fitting wool developed i , 
and cotton one-piece union sult, 3. Heart rate of 150 beats per minute <a 240 F 
Ste - 2. Heart rate increases in a 
0.080 in. thick, with loose-fitting felt This was a physiological sign influencing are ee eee 
fashion to skin temperature 
duffel socks on the feet the decision but was not used as an 
: absolute criterion. That is, in the pres- The work on which tl | 
fore eac “at exposure, sub- Maes gg ~All Phe _— 
Before each heat expr S is more fully described in an A 


ence of other signs, experiments might 


jects spent at least 30 min resting be terminated at heart rates less than - chnical peper entitiog Studies 
; , ti x olerance te Lxrtreme at First S 
in a comfort environment of ap- 150, but’ in some cases 150 was exceeded Anant nga a ; ' 


proximately 80 F to establish base- 
line values for the physiological 
measures which were as follows 


Table 2—Physiological Results Obtained in a Ty pica! 
Experiment 


l. Rectal temperature (f,) obtained Experimental Average Rectal Expired Mean Skin Heart 


by a thermocouple inserted to 7 in cere ee F) dee? ‘(auath (aut ais 
P —— min) (deg ) leg F) deg F) deg F) 
2. Skin temperature, measured at nine we _—_ “6 eg F 
locations and weighted according to the Pre-exposure tart 0 time) 
30 RO 97.8 95.7 95.0 Th) 
_ . . . on8 : : Exposure tart 0 time) 
lable 1—Environmental Conditions and Tolerance Time , - o—_ sos - 
, ae ? i 
6 238 98.2 98.4 101.5 
Mean Air Numberof Range of Inlet Range of Average 10 245 98.6 100.8 102.1 114 
Temperature Exposures Vapor Pressures Tolerance Time Tolerance 15 245 99.3 103.3 
(deg F) in. Hg) (minutes ) minutes) 18 242 99.9 102.8 104.1 150 
24 242 100.8 105.6 105.0 150 
140-142 2 0.075-0.36 63-64 63.5 25 101.1 
154 1 0.12 79 79 26 Tolerance Time 
179-181 1 0.14 -0.24 44-53 8-5 Recovery (t ntinued 
« . ‘ er LeEcove { me con ied) 
199-203 1 0.15 -0.32 31-35 3 on on _ . 
218-224 6 0.17 -0.38 25-30 28 a 75 _ 13218 
e ‘ . 5 99.3 95.3 88 1 
237-242 0.14 -0.51 20-26 23.5 bet - tp : 
237-242 ‘ : 44 75 100.4 98.0 96.8 9 115 
62 75 95.7 93.2 12 


‘Terminated before tolerance was reached 
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Fig. |—Experiment B-13: curve 1, air 

temperature; 2, heart rate; 3, mean 

«kin temperature; 4, expired air tem- 
perature: 5, rectal temperature 


reaching values between 140 and 160 
beats per minute 
Blood pressure 
greater individual differences than do 
ther physiological factors. Systolic 
pressure rose during exposure in all 
ases, while diastolic pressure declined 


changes show 


ontinuously in one subject, but re- 
mained relatively stable or slightly ele- 
ated in another 
4 Electrocardiograms taken during 
after heat exposure show minor 
ariations from the normal resting rec- 
rds of the individual, but no distinct 
lications of heart damage have been 
een 
5. Rectal temperature changes are 
elatively slight and slow in onset as 
mpared with other physiological re- 
actions, and are an unreliable indication 
f the extent of heat stress on the body 
inder these conditions of short expo- 
ire 
§. Exhaled air temperature responds 
ipidly to the heat load, and appears 
be a useful indication of thermal 
tress. Measurement of temperatures at 
several locations in the respiratory pas- 
sages indicates that the mucous mem- 
ranes exert a strong regenerator influ- 
nee, cooling the inhaled air by as much 
s 100 F in a few inches of travel, and 
warming the exhaled air, though to a 
much lesser degree. However, as far as 
an be determined, because of the evap- 
rative loss the total respiratory system 
mtinues to serve as an avenue of heat 
SS even under conditions close to the 
xtremes of these studies 


ir 
il 


Respiratory ventilation increases 
markedly under heat stress, often 
reaching values two or three times the 
resting levels, though respiration rate 

not significantly affected. Oxygen 
onsumption apparently follows a course 
roughly parallel to that of ventilation 
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successively higher levels of ambient 
temperature. The rate of actual evap 
oration increases with air temperature 
at a considerably slower rate than does 
the total weight loss. Absolute values 
of the weight loss observed range from 
0.9 to 2.5 lb depending on the charac 
teristics of the individual, the duration 
of exposure, and the ambient tempera 
ture level 

9. Subjective symptoms of therma 
strain are numerous, but only a rela 
tively few were observed consistently 
n each experiment. Some sensatior 
while definite, are difficult to describe 
in precise terms. One common feature 
of all exposures carried to tolerance 


a feeling of air hunger, associated wit} 
deep and irregular respiration. Thi 
symptom may be accompanied by rest 
lessness and nervous irritability, whil 
waves of dizziness may intervene at 


terminal stages 

Items 1, 5 and 6 deserve emphasis 
since they illustrate the main dif- 
ference in effect between the short- 
term, high dry bulb environments 
studied by the authors and the high 
humidity, moderate dry bulb en 
vironments which were used in the 
majority of the Pittsburgh ASHVE 
studies. Table 3 illustrates the tend 
ency of surface temperature to out- 
strip rectal temperature as the s¢ 
verity of the heat load is increased 

In the authors’ experiments the 
maximum rectal temperature re 
corded was 101.7 F 
the peak temperature was reached 
after exposure, during the recovery 


In many cases 


period, and in several exposures it 
did not exceed the normal range 


Index of Physiolegical Strain 
For the purpose of clarifying the 
relationship between physiological 
responses and air temperature, the 
collected data were analyzed at a 
particular exposure time. Exposure 
time 20 min was selected as the 


Table 3 


E flective 
Effective \r t 
Temper- deg F hr 
ure 
0 o.4 99.0 
95 0.9 99.5 
100 0.7 
105 10 1024 
Ar Icrease ‘ ‘ t 
rate) ilues were re f k 
\r increase r ‘ t 
McConne - 
t UR \r t. 9680 
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clude all experiments. Values 
the various physiological measuré 
at 20 min were read from the re 
sponse-time curves while in tne 
case oO! alr temperature 


for the whole experiment was used 


The correlation coefficient art 
shown in the following tabulat 
He ‘ A ? ‘ ‘ ‘ ; 
Me h ‘ iM ‘ 
iit t t t ” 
Rex é ‘ t ‘ 4 
r te pe r ‘ 
Ex! é é ‘ 
lé pe re } 
tr ‘ ‘ | ” 
‘ } ‘ ‘ ’ 
1 } te < ; 
Fo ‘ 
‘ ‘ t t ed 
V S 
‘ VI he ‘ S 
eV t f ‘ 
The Z c t ‘ 
’ . ations . ; 
Trele i Ss } 
hs] i he expre erie 
j ‘ re re 
robiet f di run ‘ ‘ \ 
ner n ethod ‘ 
th ! ef ‘ ‘ 
rk 


The results show that the combi 
nation of skin temperature and 
heart rate, equally weighted, vield 
Adding f 


slightly improves the relationship 


a coefficient of 0.96 


but this combination was discarded 
because of the fewer cases contain 
ng determinations of tf Rectal 


temperature reduced the relation 
ship, as might be expected from the 
preceding results 
If it is assumed that the conc] 
sions from the analysis of 20-mi: 
data hold approximately for any 
time up to 35 min, a simple index of 
physiological strain can be derived 
namely 
Index ln (Z Z 

To this end, means and standard 


deviations for the total distribut 


Increase of Surface and Rectal Temperature with 


mperature 


\t \HR 
‘ Ft ‘ t 
0.4 96.4 
] 97 
9 H 
| 104.8 4s 
€ i AHR increase n ‘ 
iF f Houghten d Yagk 
‘ A ‘ culated fror F 
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(N 102) of skin temperature and 
heart rate were calculated, as fol- 
lows: 


HR: mean 109.4; standard de- 
viation 18.26 

t. mean 101.6; standard de- 
viation y BS 


Substituting and simplifying: 
0.0274 (HR) 
0.198 (t.) 


Index 
23.10 


Sensible Heat Transfer 

In the experiments reported here 
it was not possible to incorporate 
routine measurements of evapora- 
tive heat loss and metabolism, ana 
consequently complete heat bal- 
ances cannot be reported. Radiant 
and convective heat transfers from 
chamber walls and air to clothing 
surface have been calculated by the 
equation, 


where 

dr; de = radiant and convec- 
tive heat transfers 
Btu per (square foot) 
(hour) 
garment surface, air 
and wall tempera- 
tures (F deg) 

Since, in a steady state, the same 
quantity of heat must be conducted 
through the clothing, this relation 
is expressed: 

qe + q hy, (t, — t.) 
where 

t. skin surface temperature 

(F deg) 

Solving the two equations for f,, 
setting them equal, and solving for 
qd: + Q, gives the expression for 
overall heat transfer from environ- 
ment to body: 





_ hz (hte + het. — hit. h.t.) 
sesh Saiki ho the th, 
where 
h, = unit conductance of gar- 
ment, Btu per (square foot) 
(hour) (F deg temperature 
difference between surfaces 
of clothing) 
h, unit heat transfer by radi- 
ation, Btu per (square 
foot) (hour) (F deg tem- 


*It will be noted that for clarity in pre- 
senting a portion of the human heat balance 
the equations have been rearranged to give a 
positive sign to qr + - In conventional 
treatments of the total heat balance, thi: 
quantity would bear a negative sign when 
the environment is hotter than the body 
surface (see HEATING, VENTILATING, Arr Con- 
DITIONING GuipE 1949, p. 216) 
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perature difference between 
wall and garment) 

h unit conductance for ther- 
mal convection, Btu per 
(square foot) (hour) (F 
deg temperature difference 
between air and garment 
surface) 

Coefficients of heat transfer h,, 
h., h. for the test conditions re- 
ported have been adapted as fol- 
lows: 
oF. (A, / Av) (T,*—T.~‘) 
t, — tw 
Btu per (square foot) (hour) 
(F deg per foot) 





where 


F., = 057 (This shape-emissivity 
modulus is based upon the 
emissivities of garment and 
walls) 

o = Stefan-Boltzmann radiation 
constant 

A,/Ay = 0.75 (the fraction of body 

area concerned in radiation 
as taken from Winslow et 





where 


V 


Values of gq q 
an external heat 


/ 





0.020 V4 Btu per 
foot) (hour) (F des 


air velocity feet ; 
This equation is al 
from Winslow et 

modified to the tem; 
(200 F) of these exp 


thermal conductivit 
ment Btu per (squ: 
(hour) (F deg per 

garment thickness, fe 
cording to Schiefer 
for the 50:50 cott 
underwear used in t 
periments is 0.028 
from the authors’ 

ments at 0.1 lb per 
inch is 6.83 10 °° ft 


then repress 
load expr: 





al’) 
» 
~ 
‘ 
2 a 
d 7 
= = 
4 ‘ 
* 
-0,ar 
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Fig. 2—Relationships between average Index, air tempera- 
ture, and time of exposure 


Data ave based upon two subjects exposed a total of 18 times, approximately 


twe ta three times 


Heating, Piping & Air Conditioning, Ma) 


each air temperature 




















OURNAL 
SECTION 





with which the physiological effects 
and tolerances may be correlated. 


Relations Between Heat Load 
Criteria and Index of Physi- 
ologieal Strain 


The data from 18 experiments 
were separately analyzed at 5, 10, 
35 min of exposure time 
as a means of determining the re- 
lations between heat load criteria 
and index of physiological strain. 
Coefficients of correlation were ob- 
tained for each 5 min period, (a) 
between chamber air temperature 
and Index, and (b) between q, + g¢ 
and Index. It was found that these 
efficients agreed closely through- 
wut. For example, at 20 min, corre- 
lation (a) was 0.96, correlation (b) 
was 0.95. From this it was concluded 
that the present data could most 
conveniently be treated in terms of 
the air temperature criterion. 


15, 


Relations Between Exposure 

Time, Air Temperature, 

and Strain Index 

Since in the temperature range 
oncerned, the practical problem is 
me of time-tolerance, it is neces- 
sary (a) to examine the changes in 
physiological state with time, and 
b) to determine the relationships 
between the maximum tolerable in- 
dex of strain, exposure time, and 
air temperature 

The first of these comparisons is 
displayed in Fig. 2, a plot of Index 
versus time for the various air tem- 
perature groups. Since the expo- 
sure temperatures were originally 
planned for 20 F intervals from 140 
to 240 F (except 160), and the mean 
air temperatures actually obtained 
seldom varied more than +3 deg 
‘rom the designated temperature, it 

possible to construct a simple 
family of curves. The points along 
each 5 min time line were computed 
‘rom the least square linear fits 
made between air temperature and 
Index for each 5 min block of data. 
Because of the data at hand, this 
ume function is presented graph- 
cally. With more experiments, 
mathematical analysis of time 
trends will be justified. It is clear 
that increasing emphasis must be 
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Fig. 3—Contours of 


Index and tolerance time. 


Brackets and arrows indicate range and means of 
UCLA tolerance times; solid circles, MeConnell et al 
(see text for explanation) ; solid squares, Taylor et al 


given to time rates for each mode of 
adaptation in evaluating tolerance 
for short intense exposures 


Tolerance Contours 


With a view toward displaying 
the salient features, Fig. 3 has been 
constructed by reading points from 
Fig. 2, presenting Index as a func- 
tion of ambient air temperature 
and exposure duration. Plotted up- 
on this figure are the actual toler- 
ance times of the experiments. One 
immediately sees that these toler- 
ance times do not correspond to any 
constant Index level, but appear to 
increase in Index with air tempera- 
ture. This means that factors addi- 
tional to heart rate and skin tem- 
perature have to do with the toler- 
ance time. It will be recalled from 
the preceding discussion that nu- 
merous and diverse symptoms are 
associated with tolerance. These are 
not necessarily highly correlated 
with Index. 

For comparison, the results of two 
other investigations featuring suit- 
ably similar conditions of exposure 
have been included in Fig. 3. Tol- 
erance times averaged from still 
air, 200 fpm and 400 fpm air veloc- 
ity exposures at various effective 
temperatures have been taken from 
McConnell, Houghten and Yaglou’, 


May 1949 


Table 3. These differences in al 
movement apparently had no effect 
upon tolerance time, according to 
the authors, and advantage may be 
taken therefore of the larger num- 
ber of cases in their combined” re- 
sults. The effective temperature 
chart was used to extrapolate the 
‘ffective temperatures to the equiv- 
alent temperature at a vapor pres 
sure of 0.8 in. Hg which is the aver- 
age of our experiments. This tem- 
perature, together with the toler- 
ance time, could then be plotted on 
Fig. 3 

Results from Wright Field expo 
sures” are also plotted. These give 
a point at 60 min, which represents 
tolerance for 7 experiments, and an 
average tolerance time of 39 min 
obtained in 5 other experiments 
These tolerance times were also en 
tered at an ambient temperature 
(at 0.8 in. Hg vapor pressure) equiv- 
alent in physiological effect to those 
of the actual exposure. An equation 
of equivalence, given in the refer- 
ence cited, was used to make the 
necessary conversions 

The plots of Fig. 3 show that 
there is fair general agreement be- 
tween the three sets of data, al- 
though it should be noted that the 
39 min tolerance point from the 
Wright Field data is apparently at 
variance. There is no immediate 
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explanation for this discrepancy. 
The cross-shaded area represents a 
zone, within which individuals will 
reach tolerance at some time de- 
pending upon motivation, state of 
fitness, and numerous other factors 
which are as yet obscure. No at- 
tempt has been made to formulate 
the shape of the curve, nor has a 
safe tolerance line been established, 
beyond that implied in the inner 
limit of the shaded area. Such a 
tolerance limit will be offered when 
more experimental results have 
been accumulated. 

It should be emphasized that the 
tolerances strictly apply only to the 
conditions of the experiments, par- 
ticularly with respect to the lim- 
ited humidities. Advantage, how- 
ever, may be taken of the general 
agreement with ASHVE and Wright 
Field results to extend the tolerance 
lines to other temperature and hu- 


DOWNES CHOSEN AS 
STATE ENGINEER 


The new supervising engineer for 
the state of California is Nate W. 
Downes, Kansas City, Mo., ASHVE 
member since 1917. Mr. Downes 
made one of the three highest 
grades in a competitive examination 
for the position, and was chosen 
from the three by the California 
state civil service board. He has 
had 35 years of experience in the 
district engineering service of Kan- 
sas City. Before being named to 
the new position, Mr. Downes was 
assistant superintendent of schools 
in charge of buildings and grounds. 

He was on the ASHVE council 
1928-1930, and is a past president 
of the Kansas City Chapter. 


AIR CONDITIONING 
IN DENTAL OFFICES 


Air conditioning, which provides 
several advantages in addition to 
the important factor of comfort, 
has been studied in a recent survey 
by Oral Hygiene Publications. The 
survey included 400 dentists in 23 
states. 

Thirty-three percent were den- 
tists with single operating rooms 
and 50 percent had two rooms. Al- 
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midity combinations, with the aid 
of the criteria of equal effect ex- 
plained in the original papers. 
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part of patients. Materials such a 
zinc-oxide cement, silicates, and 
various impression materials ar 
more or less affected by temperatur 
and humidity, the survey stated 
Air conditioning improved the ma: 
ipulation of these materials. 

Cleanliness was made easier, be- 
cause during hot weather window 
could be kept closed, eliminating 
the possibility of dust, insects anc 
pollen. 
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Earth as a Heat Source or Storage Medium 


for the Heat Pump '' 


By E. W. Guernsey*, P. L. Betz** and N. H. Skau’, Baltimore, Md. 


Tue FUTURE development of space 
heating by the heat pump is to a 
considerable degree dependent on 
the successful adaptation of avail- 
able heat-sources. There has been 
some tendency, when apparent dif- 
ficulties in the use of air, well water 
or other heat-sources have been 
recognized, to look to the use of a 
heat exchanger buried in the earth 
as a more promising source. It is 
the purpose of this paper to exam- 
ine critically some of the factors 
which would be expected to deter- 
mine the practicability of such 
earth heat-sources. The paper will 
be primarily concerned with the 
results of a series of calculations of 
heat flow under various specified 
conditions and over extended peri- 
ods of time when the supply of heat 
depends solely on heat capacity of 
the soil and conduction through the 
soil. 

It is believed that heat capacity 
and thermal conductivity are the 
most important factors, and that 
the results may therefore be direct- 
ly useful as indicating the limita- 
tions of ground coils for general 
use. There may be, of course, spe- 
cial coil locations, as for example 
near ground water streams, where 
there are important contributions 
to heat supply not related to heat 
capacity and heat conduction. In 
such special cases the calculations 
of the present paper may be less 
useful. 


Assumed Conditions 

Solutions are presented in general 
terms to permit application to vari- 
ous sets of circumstances. In addi- 


'' Abstract. Complete r to be published 
in the 1949 Norn ented yay - 

* Director of Research, Consolidated Gas 
Electr c Light and Power Co. of Baltimore 

* Assistant Director of Research, Con- 
solidated Gas Electric Light and Power Co 
of Ba umore. 

Research Chemist, Consolidated Gas Elec- 
‘ric Light and Power Co. of Baltimore. 

For presentation at the Semi-Annual Meet- 
ng of the American Socrery oF HEATING AND 
Vewrtattnc ENGINEERS, June 1949. 


SUMMARY —General relation- 
ships have been developed be- 
tween rates of heat flow and 
temperature either where heat 
is withdrawn from earth to a 
heat transfer surface at a con- 
stant rate or is withdrawn and 
returned to earth in a_ cyclic 
manner. Both flat and cylindri- 
cal surfaces are considered. On 
the basis of the results, it is 
doubted that ground coils will be 
economic for general use. 


tion, however, detailed calculations 
for particular assumed conditions 
are shown in order to give an imme- 
diate indication as to the practical 
outlook. The particular conditions 
are in general such as to give mini- 
mum values for the required heat 
transfer surface. Thus, the surfaces 
are assumed to be located in a 
highly conducting, rather wet soil, 
(25 to 30 percent moisture) having 
the properties:' k, 0.896; c,, 0.45; », 
103; a, 0.0193. 

It is assumed further for the 
sample calculations that 50,000,000 
Btu of heat are to be extracted from 
the earth annually. This corre- 
sponds to the case of a small, well- 
insulated house in an area where 
the minimum temperature is 0 F, 
the temperature deficiency is 4500 
degree days per season, the total 
heating requirement is 75,000,000 
Btu, and the coefficient of perform- 
ance of the heat pump is three. 


It is generally assumed for the 
calculations that the temperature 
of the heat transfer surface may 
deviate from the normal average 
earth temperature as much as 40F. 

Several idealized cases may now 
be considered, these being such as 
to permit precise solution and at 
the same time to correspond as 
nearly as possible to some particu- 





1 Exponent numerals refer to References. 
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lar practical situation. This permits 
the application of the results of the 
calculations with a minimum of 
arbitrary adjustment 


Constant Heat Withdrawal 
From Cylindrical Surface 
Case 1: Heat is withdrawn at a 

constant rate at a cylindrical sur- 

face in contact with earth of infi- 
nite extent and uniform initial tem- 
perature. Effects of cylinder ends 
are ignored; these effects become 
smaller as cylinder length increases 

No account is taken of effects of 

heat interchange with atmosphere 

which are small for the case of a 

long cylinder extending vertically 

into the earth 
It has been found that, except for 
a short initial period, the tempera- 
ture at the surface of small cylin- 
ders or in the soil is the same, with- 
in negligible error, as it would be if 
the heat were extracted at the axis 
instead of at the surface of the 
cylinder. (The error introduced in 
the calculation of cylinder surface 
temperature by this approximation 
becomes less than 1 percent when 


: r 
time, ¢, is greater than 10r ). The 
it 


temperature at various points may 
therefore, for practical purposes, be 
calculated from the Equation 


‘ a 
“tt o vi 
_ Ge 
Oe eeen _ Mai 
5.4575 A 
/ ~ee 


a log, (=) . (1) 


The temperature change, ¢., at 
the surface of the cylinder has a 
special interest, since in the prac- 
tical use of the cylinder as a heat- 
source for the heat pump, the de- 
sign would have to be such that the 
heat receiving surface would not 
fall below an acceptable minimum 
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co face of the 3.82 in. diamete: 
14a) OwrEnEnce, @s | (1 sq ft area per linear foo! 
isal-—_]——— example, has dropped at the ; 
tear + ‘ 20 7a > ) F y > 

| 2° DIAMETER CYLINDER “ ees “e : At A deg belo 
ural ———— ’ original uniform ground ten 

| 38: (AMETER CYLINDER . : 
10a OZ DIAMETER CYLIND ture; that is, the drop in deg: 
° 1 1.1 times the continuous ra 
° t 1 heat extraction in Btu per hx 
o7 linear foot of cylinder. 

aa | If it is permissible for the 
say 72° DIAMETER CYLINDER absorbing surface to drop 

| end of 20 years to a tempe: 
eal a ae ' 

40 F below the original ground 
azn j 
perature, the corresponding 1 

oil Saar. 

TIME - YEARS + 4 oe 4 

gt tts 3 “ay a bie ae 20 heat withdrawal, A, would ; 
“ ; . ) 36.3 Btu per (hour) (foo! 
Fig. | — Temperature difference between surface of cylin- P ate - 
























ders and initial earth temperature as related to time 


Heat absorption rate 
0.896, e, 


temperature after an extended pe- 
riod. Such temperatures may be 
found by inserting values for r in 
Equation 1 corresponding to the 
radii of the cylinders of the various 
sizes which may be considered. The 
equation was solved with the aid of 
available tables* giving the values of 
a related integral. An empirical ex- 
pression has been developed giving 
the value of the integral with 
negligible error for values log at 
greater than one. Using this, Equa- 
tion 1 becomes 


A 
6 = ——— 
$45 75k 


ar rf 
l0Ge <3 +0106 — +0351) -(2) 


The relations between pipe surface 
temperature and time, through an 


TEMPERATURE DISTANCE FROM PIPE 
DIFFERENCE, 6 —— mm 
md 


i Foor! 





4 Btu thr) (linear ft). 
O.45., 





the yearly withdrawal of 50,0 


Earth constants: k Btu were at a uniform rate, t! 
103. «a 0.0195 
50,000,000 — 
~~ 8760 5710 Btu per hou 
initial 20-year period, are shown in indicated length for 20 yea 
the curves of Fig. 1. continuous operation would 
It will be seen that at the begin- 5710 
: 4 ~ sat fr a 157 ft for the 3.82 j 
ning of the withdrawal of heat from 363 


earth, the temperature changes 
rapidly at the surface of the cylin- 
der, but much less rapidly as time 
proceeds. It is shown that increas- 
ing the cylinder diameter results in 
a relatively small decrease in the 
temperature difference between ini- 
tial ground temperature and cylin- 
der surface temperature. 


Application of Curves 

The application of these curves 
may now be illustrated. It is as- 
sumed that an installation for sup- 
plying earth-heat to a heat pump 
would be considered unsatisfactory 
unless it is able to maintain the 
heat supply for at least 20 years. It 
is indicated in Fig. 1 that the sur- 


TEMPERATURE 
CHANGE, @ 
a 











ameter cylinder. The correspo 

lengths indicated for cylinde: 
the various sizes shown in Fi 
are found to be as follows 


Diameter—In ay 
Length for Continuous 
Withdrawal of 5710 
Btu per (hour) (foot) 
Ft 198 174 


Ingersoll and Plass' have sh 
Similar calculation for conti: 
heat withdrawal from two 
The actual lengths required 
practical case would be substant 
ly more than those given hers 
only because the soil characteris 
tics, the annual heat require 
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Fig. 2— Temperature change from initial earth tempera- 
ture at various distances from small diameter cylinder as 
related to time 
4 Btu/ (hr) (linear ft). 
O45, | 103, « 


Farth constant. 
O.O198S 


Heat absorption rate 
k 0.896, e 
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Fig. 3— Temperature change from initial earth temper 

ature around a buried cylinder of small diameter «{te 
20 years’ operation as related to distance from cylinder 

4 Btu/(hr) (linear f(t). Earth constan 
0.45, 9 103, a 0.0193 


Heat absorption rate 
4 0.896, © 
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Heat absorption rate f Rew thrid (linear 
k 0.896, « O.45 1s. 


nd the allowable temperature var- 
ation would often be less favorable 
‘han assumed, but especially be- 
ause the yearly heat withdrawal 
vould be largely concentrated in a 
ew winter months and not spread 
iniformly over the year. The prob- 
ible magnitude of the correction 
for the effect of the deviation from 
‘onstancy in the actual heat with- 
drawal schedule will be considered 
ta later point 

In addition to determining the 

ise of the temperature change 
it the cylinder surface with time, it 

possible to determine tempera- 
ture changes in the soil at various 
jistances from the cylindrical sur- 
face. For these changes Equations 1 
nd 2 are applicable, and these re- 
itionships are shown in Fig. 2. In 
Fig. 3 the distribution of tempera- 
ture through the soil at the end of 
20 years is shown. 

Such data are pertinent to the 
determination of space required be- 
tween two or more cylinders in or- 
der that they will not in time in- 
terlere with each other. Further 
nalysis of the data in Fig. 3 per- 
nits calculation of the portion of 
the total heat supply for a 20-year 
period which is drawn from each of 
‘he various shells of earth sur- 

unding the cylinder. 

The cumulative contributions of 
‘he various shells are shown in Fig 
4 The curves of Figs. 2, 3, and 4 
ire applicable for cylinders of any 
ize and for any rate of heat trans- 
‘er considered in this study, but 
‘ould require modifications for soil 
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~ Cumulative contributions to total heat absorption Fig. 5 
over a 20-vear period as related to distance from center 
of small diameter cylinder 


it) 


TEMPE RATURE 


08 





100 110 120 130 140 ISO 160 I70 180 190 200 


Farth constant. 
O.O1res 


having properties other than those 
assumed. For example 
from Fig. 4 that in an initial 20- 
year period about 60 percent of the 
total heat required would be drawn 
from the soil at distances greater 
than 50 ft, and over 20 percent of 
the total heat required would come 
from distances greater than 100 ft 
It is clear, therefore, that if heat is 
withdrawn over a long period with 
no off-setting return of heat, it 
would not be feasible for several 
close neighbors each to draw on the 
earth's heat. 

Likewise the cylinder lengths de- 
rived earlier in this paper are to be 
understood as applying to the case 


it 1s seen 


of a single continuous cylinder, as 
for example, one placed vertically in 
the earth, that is, the indicated 
lengths could not be changed into 
two or more shorter lengths unless 
wide spacings between the separate 
portions were maintained. This 
conclusion would be the same with 
partial return of heat if there were 
still a substantial unbalance be- 
tween heat withdrawn and re- 
turned. On the other hand, it will 
be indicated later in this paper that 
such interference neigh- 
boring units is much less marked 
if the quantities of heat withdrawn 
from and returned to 
equal. 


between 


earth are 


Constant Heat Withdrawal 
From Planar Surface 


Case 2: Heat is withdrawn at a 
constant rate from an_ infinite 
planar surface in contact with 


, May 1949 


#08 DIFFERENCE, @5 
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Heat absorption rate 
O.BYo 





TIME YEARS 


Temperature difference between surface of flat 
plate and initial earth temperature as related to time 


A ew theideq ff) 
ow as 


Barth constant. A 
O.019% 


earth of infinite extent in both di- 
from 
uniform initial temperature 


rections the surface and at 
Since 
edge effects are ignored, the solu- 
tion of this problem will be mors 
accurate the larger the 
used 

A practical analogue to the cass 
considered is a grid of small pipes 
so closely spaced that they act in 
effect as a heat receiving plate. It 


surtace 


is not within the scope of this pape: 
to demonstrate the spacing of pipes 
required 
briefly 


said 
that for this case of con- 


It may, however, be 


Stant rate of withdrawal of heat, a 
spacing of three or four feet be 
tween pipes is the near-equivalent 
of a plate 

An equation applicable to this 


case is given by Carslaw and 


Jaeger as 


— 4 x * 
ben had , Gat at 2) 
> or is . (3S 
< Jo V+ 


For the special case of the planar 
surface where rz 0, Equation 3 


becomes 


If the same soil 
assumed as were used in the calcu- 
lations relating to the cylindrical 
heat transfer surfaces, the relation 
period 
temperature at the heat 
surface and time for any given heat 
withdrawal rate, B, is as shown in 
Fig. 5. With the 
a much smaller part of the total 


properties art 


over a 20-year between 


transfer 
surface 


planar 
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temperature change occurs in the 
early years than with cylindrical 
surfaces (Fig. 1). 


If it is again assumed that the 
temperature of the heat transfer 
surface may drop at the end of 20 
years to a point 40 F below the 
original soil temperature, it is 
found (noting that the value of the 
ordinate of the curve at time 20 
years is 36.5 B), that the rate of 
heat extraction, B, may not be more 

40 





than Btu per hour per square 


foot of plate. The plate area for 
continuous heat withdrawal of 50,- 
000,000 Btu per year for 20 years at 


Rees; , 50,000,000 
a constant rate is hence "8760 
S62 — 5210 sq ft. This is for the 


case where heat is flowing to the 
plate from both directions, as when 
the plate is placed vertically in the 
earth. The total heat receiving sur- 
face would thus be about 10,500 sq 
ft, under the generally favorable 
conditions assumed. 


The plate size needed to supply 
heat on an actual schedule of re- 
quirement would of course be in- 
creased. It is estimated, however, 
that the increase would be rela- 
tively small, perhaps one-fourth. 
There is apparently an extensive 
and available reserve to meet peaks 
in demand for heat, with only slow 
drop in temperature in the vicinity 
of the planar surface. This is not 
the case with the cylindrical sur- 
face. 


Periodic Withdrawal and 
Return at Planar Surface 


Case 3: Heat is periodically with- 
drawn from and returned to the 
earth at a planar heat transfer sur- 
face as provided by a plate at such 
a rate that the temperature of the 
surface varies sinusoidally with 
time. The amounts of heat ex- 
tracted and returned are the same. 
The earth is thus considered es- 
sentially as a heat storage medium 
rather than as a heat-source. If the 
heat which would be returned to 
the earth, incidental to summer 
cooling, is less than the heat re- 
quired from the earth for winter 
heating, the deficiency is to be made 
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Fig. 6 — Heat flow rate at the surface 
of a buried plate for a sinusoidal tem- 
perature variation of the plate 

Farth Constants: k& 
103, «a 


0.896, ©, 0.45, p 
0.0193 


up, as for example from summer 
heat. 


Here again, the practical ana- 
logue of a plate of a given areaisa 
grid of small pipes sufficiently close 
and covering the same area. 


Following the method outlined by 
Ingersoll and Zobel’, it may be 
shown that as the temperature of 
the planar heat transfer surface, ¢., 
is varied sinusoidally, (that is, ac- 
cording to the relationship ¢, “ 
sin wt) the flow of heat to and from 
the heat transfer surface is de- 
scribed by the equation: 


Q=k V=> 3, [sinwt + coswt]----(5) 


The imposition of a sinusoidal vari- 
ation in either heat flow or tem- 
perature has thus the effect of 
causing, after an initial period of a 
few years, both the temperature of 
the heat transfer surface and the 
heat flow to vary sinusoidally, the 
curve for heat flow leading that for 
temperature by 1% months, as 
shown in Fig. 6. 


The assumption of a sinusoidal 
variation in heat flow to and from 
a ground coil for heat pumps would 
appear to be reasonable as a first 
approximation, in view of the fact 
that the atmospheric temperature 
to which heating and cooling re- 
quirements are related, follows a 
sine curve quite closely, as shown 
in Fig. 7. It is true that the actual 
schedule of heat flow to and from 
earth which would be required for 








Fig. 7— Average semi-monthly tep 

peratures for Baltimore showing clox 

ness of seasonal variation to a siny 
soidal curve 


(Points shown are averages for 46 years. 187: 
1921, dotted curve is a theoretical sine car, 


the heat pump would deviat 
practice from the sine curve. . 
consideration of the effect of thes 
deviations indicates that the actu 
cylinder length required should bh 
somewhat greater than fo: 
idealized Case 3. 


For soil of the same favorabi 
properties as those assumed in thr 
previous examples, Equation 5 be 
comes 


Q = 21823, (sinwt + coswt)-.-(, 


The total heat flow, W, int 
out of the earth corresponding °' 
one loop of the sinusoidal heat fi 
curve (see Fig. 6) is 


as 
W=0/224,] (sinwt +coswt) dat 
r- 27 
a 


For soils having properties oth 
than those assumed here, 
constants would be obtained 
stead of the value 0.122. 


If as in other examples 
assumed that a variation [ron 
original soil temperature of 40 F ! 
permitted, (that is, ¢. 40 F) the 
value of W is found to be 19,240 Btu 
per sq ft. For a seasonal heat with- 
drawal from the earth of 50,000.00 
Btu, the indicated minimum ' 
quirement of planar heat transie! 
surface is re 2600 sq 1 


If the surface is in the effective 
form of a plate so disposed that tw 
surface areas are active, the min 
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mum -tent of plate required would 
be ont half, or about 1300 sq ft ssameamees 
oe TEMPERATURE 
coe DIFFERENCE, °F 
Periodic Withdrawal and seal \ 
Return at Cylindrical Surface : \ 
ore \ 
: Case 4: Heat is periodically with- cea .\\s FLAT PLATE 
grawn from and returned to the oselii\ , \\, 20. OAMETER 
earth in equal amounts ata cylin- 04a \\ ch 382° DIAMETER 
grical heat transfer surface at such ose} \ ky 2° DIAMETER 
, rate that the temperature of the o2e] XY bf ~ 
surface varies sinusoidally with ia ! S a 
time. Here, as in Case 3, the earth O75 OA eae 
; , c 4 ry 12 6 20 4 f 3 4 
en js used as a heat storage medium 
se rather than as a primary heat ae a Seren 
nu 0. Fig. 9— Maximum variation from base temperature at 
pou points in the earth removed from pipe 
RT The fu ndam e ntal differential Fer sinusoidal variation at the surface and earth constants: A 0.896 ; 
‘ © 0.45 103, a 0.0193 — 
equation for heat flow to or from a = 
cylindrical surface in contact with for 3% in. pipe L411! < 
, fan infinite solid is, — {rs a % i = 411 . 
; =27a6,kVe - J a I for 2 in. pipe L = 342 ft aa 
J —<i7@a2 DA a , Tf Ss [ for 3.82 , ; I 928 ft =n 
e as Vs iOT 3.602 iN pipe 4 200 i an 
06,100 I! w_ " N,faVz 
ata “Or om * (8 {s/@ / r ) es The cyclic temperature variation 2 
; +9 (VE) -9.[eV¥e, ae LL in the soil resulting from the im < 
ivati d he w at the cylindrical = 
"By a derivation the presentation of - ~(10) posed heat flow at the cylindrica = 
rfara aw . -alculate froy rr 
which is beyond the scope of this. surface may be calculated from © 
paper, but which is adapted from remperatures, ¢,., and heat flow Equation 9. The amplitude, or max 5 
d . . « 
McLachlan." and from Carslaw and rates, q, at the cylinder surfaces imum difference — original soi 
P - = . + y . ta oye " < " Tio? _ 
Jaeger,” taking account also of the are obtained by substituting 7 a temperature, of these variation = 
or ; A. 4 -' » : s Values of the functions N . Deo, N.. will decrease rapidly with increas 
condition that Sin wf, it 1 > 
found that y, are given by McLachlan and ing distance from the cylinder a ae 
Meyers.” When these values are ‘Shown in Fig. 9, the curves being 7, 
) substituted in Equation 10, rela- those calculated for soil of the a & 
= . : . . Yr . will thie ‘ 
v, (> Vs / tionships between heat flow at the | Sumed properties. It will thus b S$ 
a re) —e ~~ . : A + . hoa Ace ‘velic 
~ any 0 surface and time are obtained as ‘Seen that for the case of cycli 5 
N, (a #) shown in Fig. 8. By integration, the withdrawal and return of heat, a = 
. . “Acta , } i+ 2 1 ‘ Ik _ 
b /z) — )/ total heat flow into (or out of) the contrasted with withdrawal onl 
+of/rV2 /— fae Wha well ‘ ‘parate cv) r ay » located 
$e Vs %laV2 | (9 cylinder in one season, correspond- separate cylinders may be located 
ing to one loop of the sine curve is within short distances from each 
ad _ < , » » *« ; * thon } 
pas found to be as follows other, say 20 or 30 ft, without sub 
stantial interference 
Discussion 
Cylinder Diameter 
wl In 4 2 3.82 When the length of an isolated 
Bs je 6 8+, SIN wt Seasonal Heat straight pipe is considered for with- 
208, " + ‘ . . . . Ww t 
#03130, / BE Se aed SE Se pes = 2040 # 36654 4380 drawal only of heat over a 20-year 
m, oy T "7 iy ty eg ba Seasonal Heat period on a schedule of actual re- 
20 Penaf 9 tamer tet cn lll and tins Flow for 4 40 quirement for normal heating, it is 
{ F 7 W’'w—Btu ft 121.600 146,600 174.200 . : 
wf ; clear that the length would in any 
04-050, i case be greater than that required 
oe for balanced yearly withdrawal an 
If now, as in the preceding ex- or ba wens yearly withdrawal and 
#150 <—s return ag S estimated that 
& amples, it is assumed that a tem- nie n of heat. It is estimated tha 
208, . . . . t > noe ’ » OS 50) reant 
: perature variation from original he le gg yest be 25 to 50 percen 
4 tse, 7 greater. J -w estimate of 400 t 
| earth temperature of 40 F is to be igi new estimate of 4 | 
permitted, (that is, ¢ 40) and 500 ft, depending on the pipe di- 
that the total heat withdrawn (or ameter, is therefore reached fo! 
\ . ‘ . lang . 2a + writ . ] 
Fig. 8 , Variation of heat flow rate at — returned) in one season is 50,- pipe length for heat withdrawal 
» the surface of buri ipes ; : with t re . This is 2% to 3 
ete aie uried pipes of different 000.000 Btu. then the indicated without return. This i ‘ 
eters when the temperature at the , times the preliminary estimates of 
pipe surface varies sinusoidally lengths of cylinder, L, required are ; 3 ‘ - 
ng ase 1 heat withdrawal ; 
Farth Constante: hk 0.896, «, 0.45, 50,000,000 enc enageab aah ~epdhagemmemainter ten 
103. «a 0.0193 WwW’ , OF a uniform rate. The corresponding 
“ 







| Heatis Piping & Air Conditioning, May 1949 12] 





OURNAL 
SECTION 








factor in the case of a plate (or 
equivalent grid) is much smaller, 
being about 114 as noted previously. 

A re-examination of the calcula- 
tions relating to continuous with- 
drawal of heat at a plate surface, 
Case 2, is necessary to determine 
limitations in their practical appli- 
sation. It should be recalled that 
effects of heat exchange with at- 
mosphere were excluded in those 
calculations, and hence the results 
apply strictly to the case of a deep- 
ly buried plate (or equivalent pipe- 
grid). 

Such an arrangement would 
hardly be considered in practice, 
however, unless the extent of sur- 
face required would be less for 
deeply buried coils than for the 
more convenient shallow coils. It 
can be shown that, under selected 
operating conditions, with coils 
having relatively shallow ground 
cover, much or even most of the 
heat extracted by the coil would 
actually be drawn from the atmos- 
phere rather than from the earth. 
The extent of such coils may be 
somewhat less than the 13,000 sq ft 
calculated for the conditions of 
Case 2. A consideration of shallow 
coils at various depths suggests, 
however, that not less than 6000 to 
7000 sq ft of overall coil extent 
would be required to supply the 
heat requirements of the small 
house considered, if the minimum 
temperature at the evaporator is to 
be not lower than 15 to 20 F, as im- 
plicitly assumed in previous ex- 
amples. The required surface would 
drop rapidly with a reduction in 
minimum permissible temperature 
at the evaporator. 

It has been indicated that when 
the heat transfer surface is in the 
form of a plate (‘or equivalent 
planar coil) the surface required is 
only about one fourth as great for 
balanced heat extraction and re- 
turn (Case 3) as for heat withdraw- 
al only (Case 2). The relatively 
small surface for the cyclic case 
would, however, be realizable in 
practice only if heat interchange 
with the atmosphere were mini- 
mized. This would require that the 
heat transfer surface be located 
deep in the earth. The coil might, 
for example, take the form of a 
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row of vertical pipes driven into 
the earth at sufficiently close in- 
tervals to act effectively as a plate 

While discussions of this paper 
have been concerned with the 
movement of heat through the soil 
by conduction only, consideration 
has been given to other possible 
factors affecting heat transfer. 
Such factors as thermal migration 
and convection of liquid water and 
diffusion of water vapor were con- 
sidered in sufficient degree to sug- 
gest that conduction is the domi- 
nant factor in heat transfer, ex- 
cept in those special locations 
where there is a substantial gravity 
flow of ground water near the heat 
transfer surfaces. 

Considering the generally favor- 
ing bias of the assumptions in this 
study, it is believed that in most 
cases ground coils would have to be 
as large as or larger than indicated. 
Since, however, even as estimated 
here, the extent of coil needed for 
the various cases is quite large from 
the standpoint of installation cost, 
it is doubted that ground coils will 
be an economic heat-source for 
general use. It appears, therefore, 
that as much attention as possible 
should be given to the study of 
means of minimizing the difficulties 
in the use of other sources, espe- 
cially air. 


Table of Symbols 


Md temperature change with re- 
spect to the original uniform 
earth temperature, degrees Fah- 
renheit, a variable with respect 
to time and distance. 


4, = temperature change at the sur- 
face, degrees Fahrenheit. 
4, = amplitude of temperature vari- 


ation, degrees Fahrenheit 

k = mean thermal conductivity of 
soil, Btu per (square foot) 
(hour) (Fahrenheit degree per 
foot). 

c mean specific heat of soil, Btu 
per pound per degree Fahren- 
heit, a constant over the tem- 
perature range involved. 

p = density of soil, pounds per cu- 
bic foot, a constant. 


thermal diffusivity of soil, 


a4 — 


pc, 
square feet per hour, a constant. 
q=rate of heat flow, Btu per 


(hour) (linear foot of cylinder) 

A = imposed constant rate of heat 
flow at the cylindrical surface, 
Btu per (foot of axial length) 
(hour). 
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Q=rate of heat flow, |! 
(hour) (square foot « 
heat transfer surface) 

B = imposed constant rate 
flow at the planar suri 
per (square foot) (hou 


W = total heat, Btu per 
(square foot of pla 
transfer surface) 

W’= total heat, Btu per 
(linear foot of heat 


cylinder). 
T = period of complete tin 


hours (1 year 8760 } 
t time, hours 
2n 
« — angular velocity 7 
per hour 
360 





ny angular velocity 








per hour 

a radius of cylinder, feet 

r radial distance from the ax 
the cylinder to a point 
soil, feet, a variable 








x = distance perpendicular 
heat transfer surface, feet 
k 0.896 p 103 
¢, 0.45 a“ 0.019 
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THE SILICOSIS PROBLEM IN OHIO 


By Lester M. Merritt*, Columbus, Ohio 


§ costs is a disease of the lungs 
peculiar to people who work in in- 
dust! ies using a compound of silicon 
and oxygen known as silica, gener- 
uly the mineral quartz. These in- 
dustries include the foundries, most 
the ceramic industries, the cut 
tone industry, those _ polishing, 
buffing and grinding steel, the coal 
mines, manufacturers of foundry 
supplies and a few other miscel- 
laneous industries using silica in 
the manufacture of their products 
The disease is also found among 
bricklayers who handle silica brick 
and fire brick in building the fur- 
aces used in the steel and glass 
justries 
For many years men have died 
prematurely from the effect of silica 
dust in their lungs. The disease has 
been given many different names 
dependent upon the industry in- 
lved. In potteries it was called 
tters’ consumption or potters’ rot, 
} foundries it was known as mold- 
rs’ consumption and stonecutters 
have known it as_  stonecutters’ 
sthma or stonecutters’ consump- 
m since so often the man died 
from the effects of tuberculosis 
Medical authorities have named 
silicosis since the action of the 
ninute silica particles causes the 
harmful effects. Only particles hav- 
ng a diameter of less than five 
microns can be inhaled. In fact 
many authorities consider that par- 
cles larger than three microns 
wil not be taken into the lungs 
The continued action of this min- 
eral in the lungs replaces the nor- 
mal breathing surface with scar 
ussue, causing breathing to become 
more difficult. In many cases tuber- 
‘ulosis sets in, hastening the death 
{ the workman. 


Ta resented to the Central Ohio Chap- 
er of ASHVE, January 17, 1949 
Diy 1 of Safety and Hygiene, Indus- 
( ission of Ohio 


Distribution of Silicosis 
Claims in Ohio Industries 


During the period July 31, 1937 


when silicosis became compensable 
in Ohio, to November 30, 1948, the 


Industrial Commission of Ohio al- 
lowed compensation to 1382 persons 
due to silicosis. Of these, 777 o1 
56.2 percent occurred in foundries 
179 in steel foundries, 446 in iron 
foundries and 152 in nonferrous 
foundries 

In addition to these, five people 
working for manufacturers of foun 
dry supplies were allowed claims 
Another 408 or 29.5 percent of the 
total occurred in the ceramic indus- 
tries 

The cut stone industry has had 
78 or 5.6 percent of the total. Of 
these, 52 worked in preparing mon- 
uments used in our parks and ceme- 
teries, five worked in sandstone 
quarries and 21 in the preparation 
of sandstone for buildings and 
grinding wheels. Polishing, buffing 
and grinding operations, where 
either a highly siliceous material 
such as tripoli was used as a polish- 
ing or buffing medium, or a sand- 
stone wheel was used for grinding 
metal, were accountable for 16 of 
the total. Coal mines had eight. A 
miscellaneous group of operations 
such as sandblasting buildings 
sandblasting in industry and han- 
dling of silica flour in the manu- 
facture of paint furnished 36. Al- 
though one would hardly expect a 
bricklayer to produce enough dust 
to contract silicosis, nevertheless, 50 
bricklayers who worked in steel 
mills and four who worked in glass 
plants have been compensated 


Foundries 


Free silica is brought into the 
foundry in several different ways 
The first source is in the sand used 
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forming the molds and core 
rhis sand is approximately 80 pe: 
cent free silica and 20 percent clay 
with most of the silica quite coarse 
A second source of free silica is thé 
silica flour used in facings and 
cores. This one is far more dange! 
ous than the molding sand because 
the silica has been ground to a size 
which is readily respirable. A third 
source is in the form of partin 
compound. For many years the only 
dry parting available to foundry 
men was made by coating tripoli 
which is a free silica material 
formed by the rotting of sandstons 
with some fatty substance. Today 
fortunately, very little tripoli part 
ing is used in the foundry 
The two places in the foundry 
where the greatest volume of harm 
ful dust is produced, are in the 
shakeout and cleaning room. Du 
can be controlled at the shakeout 
through proper ventilation. If dust 
is either confined or exhausted 
the cleaning room it can be reduced 
to an amount which will not be 
harmful to human beings Wet 
methods of cleaning also reduce the 
amount of the dust getting into the 


atmosphere 


Ceramics 
For the purpose of discussion 

this paper, the general ceramic sub 
ject will be divided into whiteware 
heavy clay products and a miscel 
laneous group of industries. Thi 
first of these include tableware, a1 
ware, sanitary ware, electric insula 
tors and floor and wall tile. In thi 
group the body is generally com 
pounded of ball clay, china clay 
feldspar and flint. Of these the flint 
is appromixately 99 percent fre 
silica. The feldspar may vary from 


5 to 20 percent free silica. These 
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ingredients are purchased separate- 
ly and compounded into the body 
before the ware is formed, dried, 
burned and glazed. 

It is interesting to note that sili- 
cosis is more rampant among people 
who handle the compounded body 
used in the aforementioned indus- 
tries, than among those who handle 
the silica in the manufacture of the 
heavy clay products where the silica 
is an impurity in the clay taken 
from a quarry or mine. 

In the manufacture of building 
brick, fire brick, sewer pipe and the 
like, clay is taken from a quarry or 
mine, crushed through a roll or 
gyratory crusher and fed to a dry 
pan. If the clay is dry, the dust 
counts may show 100 to 500 million 
particles per cubic foot of air in 
the area of the dry pans and screens. 
Though this is far in excess of any 
dust counts taken in the whiteware 
industry, the people who work in 
these heavy clay products are not 
affected as badly with silicosis as 
those in the whiteware. Glass house 
refractory manufacture has pro- 
duced an abnormal number of 
claims due to silica flour or flint 
which is added to the mix. This 
freshly ground silica seems to react 
quickly in the lungs. 

One manufacturer who had pro- 
duced hollow tile for many years 
and who had had dust counts rang- 
ing from 100 to 300 million particles 
in the grinding room, started to 
manufacture insulating brick in 
1932. He used the clay gained in 
his own mine, along with a quantity 
of diatomaceous earth. This mate- 
rial was bloated to form a porous 
mass and burned in the kilns. He 
sawed these adobes to standard 
brick size with a carborundum 
wheel. Since he had no adverse ex- 
perience with dust in his plant 
previously, he paid little attention 
to the dust produced in sawing. 

He stopped the manufacture of 
these brick in 1938 after having 
produced them for a period of five 
years. To date 10 persons have been 
granted claims for silicosis resulting 
from that dust. This situation ap- 
pears to the writer as an example 
of what may happen to human 
health if a manufacturer changes 
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his product or process without 
studying its effect on a human be- 
ing. 

Another example of the same type 
occurred in the manufacture of a 
special filtering medium for bac- 
teria. There the company used a 
mixture of diatomaceous earth and 
other ingredients which was pressed 
into a mold and burned. The prod- 
uct was then shaped on a lathe and 
drill press. In this situation, two 
men were granted claims for sili- 
cosis before the company decided to 
exhaust the sizing operation of their 
product. 

Few people have had silicosis in 
the glass industry. Since the sand 
used in the manufacture of glass 
is mostly larger than 50 mesh, very 
little is respirable. Nevertheless the 
hazard is present unless proper con- 
trol measures are taken. 

In the manufacture of frits for 
enameling metal, there is a siliceous 
dust produced if a finely ground 
silica is used. The hazard is les- 
sened considerably if 30 to 50 mesh 
sand is substituted. 


Cut Stone 


Ohio has quarries producing sand- 
stone in Lorain, Tuscarawas, Wash- 
ington and Scioto Counties. For 
many years the stone was drilled 
with dry drills prior to shooting. 
Today a flow of water passes 
through the drill, thus reducing the 
dust to a minimum. Exhaust equip- 
ment has been added to the saws 
and planers which finish the stone 
to the size used in the building 
trades or for grindstones, thus re- 
moving a greater portion of the 
dust. Men who have worked with 
pneumatic chisels carving sandstone 
have been affected by the silica. 
Most of these operations are ex- 
hausted today. 

The stone used in monuments is 
generally granite which is approxi- 
mately 60 percent feldspar and 40 
percent quartz. It is only the quartz 
content of this stone which is harm- 
ful. For many years all of the carv- 
ing and lettering of monuments of 
this type was done by hand or by 
pneumatic chisels. Today most of it 
is accomplished by sandblasting, 
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using silica sand, artificial eri; , 
metal shot as the eroding » ediyy, 


This work is done in ‘losed 
rooms with the man opera ’ 
blast standing outside of the roo» 
A suction of air is pulled past thy 
man into the room and thie dy: 
produced inside the room is remoyeg 
and collected in filtering units. Thy 
substitution of carborundum , 
alundum grit for silica sand pe. 
duces the amount of harmful dys 
produced inside the room. as th: 
dust which is produced by 
break-down of the sand is eliminar- 
ed. Carborundum and alundum ar 
not considered to be harmfu! to the 
lungs. 


Polishing, Bufting 
and Grinding 


When a tripoli material is used a; 
part of the polishing or buffing com- 
pound there is some dust produced 
which is harmful. This has been 
shown by the diagnosis of silicosis 
in several people who have worked 
on this type of job. When steel is 
ground on a sandstone wheel, there 
is considerable dust produced at the 
point where the sandstone and stee! 
meet. Even though there is a flow 
of water’directly onto the wheel, the 
point of contact between the stee 
and the wheel is quite dry as ina- 
cated by the shower of sparks pro- 
duced. Dust counts taken in the 
area have generally been higher 1 
to 15 ft from the wheel than & 
the point where the operator stana 


Coal Mines 


Eight people have been awarded 
silicosis claims caused by working 
in coal mines in Ohio. These have 
all been in cases where the ro! 
and/or the floor is sandstone or 4 
highly siliceous shale or clay, wi 
the exception of one claim where 
the claimant had worked on the 
gathering locomotive. In this case 
the mine had a steep incline in th 
entry and a considerable amount © 
sand was used in a confined ares 
for sanding the rails to prevent the 
locomotive from slipping whe! 
hauling a load. Information ava 
able at the present time indicat 
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Bhat coal dust will not form a fibro- 


ic condition in the lungs. 


Bricklayers 

The men who lay silica and re- 
ractory brick in steel mills and 
lass plants are exposed to dust, 
both in tearing out old structures 
preparatory to repairing and re- 
building, and in chipping, cutting or 
srinding the brick in laying. Silica 
brick is used for the roofs in open 
earth furnaces and glass tanks. 
This material is 95 percent or more 
puartz, tridymite and cristobalite, 
which are all considered hazardous. 
fuch of this dust can be eliminated 
f proper ventilation is furnished at 
he time repairs are made 


liscellaneous 

Several men who have done sand- 
blasting on buildings have been al- 
owed silicosis claims. This hazard 
s being relieved somewhat by wet 
blasting, which lowers the quantity 
f dust produced. Often companies 
aving sandblasting operations at 
rregular intervals do not make 
proper provision for eliminating the 
lust, as they consider the hazard 
pnly temporary. They may furnish 
he employee with a _ respirator 
hich he may or may not use. If 
his process is continued for some 
ime the man may get silicosis 

Two men have been allowed 
laims in a cement plant. They 
orked in the raw grinding depart- 
ment. It was their job to grind the 
tone to pass approximately 200 
esh prior to clinkering. There was 
ittle attempt to collect the dust in 
at plant; one dust count taken at 
place where a man worked showed 
0 million particles of dust per 
ubie foot of air. 

Two men were granted claims in 
paint manufacturing plant. They 
umped silica flour into a tank used 

mix an asphaltic paint sold for 
ainting smoke stacks. 


educing Siliea Hazard 

The silica hazards of industry 
buld be eliminated entirely if all 
aterials containing crystalline sil- 


ica were deleted. Practical consid- 
erations, however, do not permit 
this, as silica has many properties 
which are necessary in the produc- 
tion of items to which our civiliza- 
tion has accustomed us. Thus fa! 
no mineral has been found in suffi- 
cient quantities or at a price which 
will allow it to replace quartz in 
industry. 

Since it does not seem practicable 
to eliminate silica entirely, the next 
step must be control by reducing 
the dust to nonhazardous quantities 
in places where men work. Control 
can be divided into three categories: 
1. eliminate silica where possible; 
2. confine the dust in spaces where 
men do not normally work: and, 3 
remove the dust at the point where 
it is generated. Some silica has been 
eliminated by the substitution of 
non-silica partings for tripoli 
Harmful dust can be reduced by 
eliminating silica flour in foundries. 
Dust can be confined by handling 
and storing siliceous materials in 
enclosed elevators, conveyors and 
bins. Dust can be removed at the 
source by exhausting the operation 
in which the dust is produced 

Good housekeeping _ efficiently 
practiced is an overall factor in re- 
ducing dust. If fine siliceous mate- 
rials are allowed to accumulate on 
floors, dust will get into the air 
through air movement and traffic 
Dust which has settled on rafters 
and other overheads will be shaken 
off by wind movement in the build- 


ing, by extremely hard vibration of 
machinery or possibly by birds. This 
precipitates finely divided particle 
of sicila into the atmosphere. Vac 

uum cleaning devices may be effi- 
ciently used to remove dust from 
floors, tops of machinery and ove! 

heads. 


Conclusion 


Almost every industry in which 
Silica sand is used provides silicosis 
hazards. If silicosis is to be elimi 
nated as a hygienic hazard, indus 
try must prevent the workman from 
coming in contact with particles of 
free silica which are small enough 
to pass through respiratory tracts 
into the lungs. While health au- 
thorities have set up standards of a 
maximum of 5 million particles of 
free silica per cubic foot of air, the 
experience of the Ohio Industrial 
Commission has shown that men 
will get silicosis when subjected to 
air containing less than that 
amount 

For that reason industry should 
strive to reduce the dust in thei 
plants to the absolute minimum 
Management must administer prop 
er supervision over the plant and 
dust collecting equipment so as to 
know at all times the conditions in 
which the workmen live during thei 
daily routine. Dust control safe- 
guards the health of the workman 
and in this way helps to promote 
his efficiency and improve hi 
morale 








1949 TAC's INCLUDE HEAT PUMP, ODORS 


Heat Pump 


Objective of the recently reorgan- 
ized TAC on the Heat Pump is the 
study of heat sources in localities 
where both heating and cooling are 
required and where degree days 
range between 2000 and 5000. Pro- 
posed cooperative research projects 
will be considered by the commit- 
tee, and other research will be sug- 
gested. 

R. C. Jordan is chairman of the 
Technical Advisory Committee on 
the Heat Pump, and other mem- 
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bers are: E. R. Ambrose, R. D. Blum 
C. F. Boester, C. W. Brown, W. F 
Friend, M. C. Giannini, J. D 
Kroeker, E. P. Palmatier, and S. § 
Sanford 


Odors 


A Technicai Advisory Committes 
on Odors has recently been formed 
with membership as follows: T. H 
Urdahl, chairman; N. E. Berry, W 
V. Consolazio, C. L. Fay, W. A. Grant 
E. P. Heckel, G. W. Meek, H. T 
Porter, and W. N. Witheridge 
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SEMI-ANNUAL MEETING 
1949 


COMMITTEE ON ARRANGEMENTS 


J. E. Haines, General Chairman 


L. C. Gross, Vice Chairman 
F. B. Rowley, Honorary Chairman 


Banquet—D. B. Anderson, Chairman 


R. E. Backstrom, G. S. Bean, J. A. Craig, 


J. C. Davidson, William McNamara, C 
P. Peterson, William Sturm. 


Entertainment—J. S. Locke, Chair- 
man; M. R. Eastin, S. L. Furber, Mrs 
J. E. Haines, N. B. Herman, H. K 
Knoblauch, L. J. Krause, J. A. Nichols 


Finance—C. T. Lawrence, Chairman 
C. L. Benson, Guy M. Brown, C. O 
Carlson, D. M. Forfar, H. K. Knoblauch, 
H. P. Roberts, F. H. Schernbeck 


Ladies—H. K. Johnson, Chairman: A 
L. Cherne, Mrs. H. E. Gerrish, Mrs. H 
K. Johnson, Mrs. J. S. Locke, Mr. and 
Mrs. A. W. Schultz, H. G. Sierk, H. D 
Woolman 


Publicity—-H. C. Mills, Chairman; J 
R. Bergan, R. T. Haley, H. B. Williams 

Reception—A. B. Algren, Chairman 
R. E. Backstrom, M. H. Bjerken, M. R 
Eastin, H. E. Gerrish, W. H. Kliever, 
F. F. Lange, J. F. Stafford, W. R. Uhl, 
M. S. Wunderlich, R. T. Squire 

Sports—B. F. McLouth, Chairman; 
F. E. Bell, J. A. Craig, R. T. Haley, 
V. E. Nelson 

Transportation G. M. Kendrick, 
Chairman; R. D. Albyn, J. K. Gerrish, 
J. G. Hamm, H. D. Woolman 


David B. Anderson 
Chairman 
Banquet 


James 8S. Locke 
Chairman 
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A rEMPTING program has been pre- 
pared for members attending the 
Semi-Annual Meeting 1949 at Min- 
Sneapolis, and Minnesota members 
Santicipate arrival of their fellow 
= members on June 19. Prior to the 
official opening of the meeting, the 

| Council and a number of commit- 
tees will meet and there will be a 
series of technical committee meet- 
ings throughout the three-day ses- 





















» sions 
ai Physiological Reactions will be 
the theme of one session, and pa- 
pers on Panel Heating and the Heat 
Pump will feature another session; 
the subject of Air Handling and 
S Distribution will be the important 
? 4 topic of the third session 


The Program and Papers Commit- 
mtee has announced selection of pa- 
B pers on Human Tolerance Limits for 
Extreme Heat by W. V. Blockley 
and Craig H. Taylor; Earth as a 
"Heat Source or Storage Medium for 
the Heat Pump, by E. W. Guernsey, 
P. L. Betz and N. H. Skau; Air 
Streams from Perforated Panels by 
Alfred Koestel, Phil Hermann, and 
G.L. Tuve; and Heat Gains Are Not 
Cooling Loads by C. O. Mackey and 
IN. R. Gay. 

Members will receive hotel reser- 
ation forms through the mails and 
a list of special events for which 
advance reservations are requested 
here will be a special program for 
the ladies and children. 


The principal events and meet- 
ings will be held at the Nicollet 
Hotel, which is located conveniently 
hear ail railroad stations, and with- 
few blocks of the city’s shop- 
ping id entertainment district. 
The Minneapolis Tourist Informa- 
“on Bureau is directly across the 


a 
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Sunday—June 19 
Reception Hotel Nicollet 1:00 
p.m. to 12 midnight 


The Reception Committee, head 
ed by Prof. A. B. Algren, will greet 
those who plan to arrive on Sunday 
in the Minnesota Hospitality Room 
(Parlors J-K) at the Hotel Nicollet 
This reception will be held all after- 
noon and evening—from 1 o'clock 
in the afternoon until midnight—to 
accommodate those who desire to 
meet friends, make reservations for 
the events of the meeting, or plan 
recreational and other activities 
Light refreshments will be served 


Monday—June 20 


Ladies’ Luncheon and Card Party 
12°15 p.m. to 5:00 p.m, 


On Monday, the first day of the 
meeting, the ladies will have an 
opportunity to get acquainted 
while their husbands are golfing 
at the luncheon and card party 
which is scheduled for 12:15 p.m. in 
the Hotel Nicollet’s beautiful Min- 
nesota Terrace 


Technical Sessions and Social Functions 


Beckon Members to Minneapolis Meeting 


AMERICAN SOCIETY OF HEATING AND VENTILATING ENGINEERS 


Nicollet Hotel—June 19-22—Minneapolis, Minn. 


Men's Buffet Luncheo ind G 
12:30 

Concurrent with the ladies’ lun 
eon, there will be a Buffet Lunche 


for the men at the Minneapoli 
Golf Club—followed by the Research 
Cup Match and _ the Fichbereg 
Memorial Cup competition 
Chapter Teams of three playe! 
The luncheon will be served in the 
club house. In the event 
clement weather, the matche will 


be held Tuesday or Wednesday 


Children Tour O] Minneapo 
Parkways and Lakes—1:00 


2-00 p.m 


The Children’s Committee ha 
prepared a fine afternoon progran 
for the youngsters to occupy them 
while Mother and Dad are golfins 
and lunching. Competent drive: 
will take the children to the sceni 
lake area in and around Minne 
apolis, and on a conducted tour of 
the Museum of Natural History and 
the flour mill of General Mills, In 
There will be no charge for this 


tour and it is suggested that thos 
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Semi-Annual Meeting 1949 
Sunday—June 19 Heat Pump Results in Equitable Builc in, 
J. D. Kroeker, R. C. Chewning a: 
10:00 a.m. Committee Meetings Graham 
1:00 p.m. REGISTRATION Ground Temperatures as Affected by 
1:00 p.m. Minnesota Chapter Hospitality Room Parlors J-K Conditions, by A. B. Algren 
open until midnight 10:00 a.m. Ladies Inspection of Betty Crocker’s Kitch: 
2:00 p.m. Council and Committee Meetings 1:00 p.m. Golf 
1:30 p.m. Automobile Tour of the City Lakes a Lake 
Monday—June 20 Minnetonka 
1:30 p.m. Nominating Committee 
8:00 a.m. Minnesota Chapter Hospitality Room 2:00 p.m. Committee Meetings 
¢ . 
9:00 a.m. REGISTRATION 6:30 p.m. Dinner—Reservations at selected eating places 
10:00 a.m. TECHNICAL SESSION—Grand Ballroom Minneapolis 
Determining Performance of a Blower Used With 7:00 p.m 
a Furnace, by N. A. Buckley and R. W. Roose to Launch Trips—Lakes Calhoun, Isles, and ( 


Air Streams From Perforated Panels, by Alfred 10:00 p.m 
Koestel, Philip Hermann and G. L. Tuve , si 
Pressure Loss and Air Flow Characteristics of a 
Box Plenum, by S. F. Gilman, R. J. Martin, 


8:00 p.m. Informal Party—Junior Ballroom 


W. R. Hedrick and S. Konzo Wednesday—June 22 
2:15 p. adies *heon ard Party—Mi soté - , — 
12:15 p.m amen oe and Card Party—Minnesota Ter 8:00 a.m. Minnesota Chapter Hospitality Room 
12:30 p.m. Men’s Buffet Luncheon 9:00 am. REGISTRATION 
9:30 a.m. TECHNICAL SESSION—Grand Ballroom 


Golf Tournament—Research Cup and Eichberg 


Memorial Cup Matches, Minneapolis Golf Club Permeance Measurement Improved by Sp: 


Cell, by F. A. Joy and E. R. Queer 


1:00 p.m. Children’s Tour of Minneapolis Parkways, Lakes, ree 
; Snes ese eh dey tine Human Tolerance Limits for Extreme Heat 
Museum of Natural History, University of pg : 
wigs ee * a. ; W. V. Blockley and Craig L. Taylor 
Minnesota, and flour mill of General Mills, Inc. : 
‘ Heat Gains Are Not Cooling Loads, by ( 
2:00 p.m. INSPECTION TRIPS—Choice of trips listed p. 129 Mackey and N. R. Gav 
2:00 p.m. Committee Meetings Solar Energy Transmittance of 8-in. Hollow G 


6:00 p.m. Social Hour—Dinner—Smorgasbord—Entertainment Block, by G. V. Parmelee and W. W. A 
and Dancing East Room and Grand Ballroom 10:30 a.m. Ladies and Children—Radio Station KSTP 

1:00 p.m. Children—Games and Swimming—Lake Nokor 

1:00 p.m. Golf 

2:00 p.m. INSPECTION TRIPS—Same List as Monday 

2:30 p.m. Committee Meetings 


9:30 a.m. TECHNICAL SESSION—Grand Ballroom 3:60 p.m. Ladies Style Show and Tee—Dayton's Sky 
Earth as a Heat Source or Storage Medium for 5:00 p.m. Social Hour—East Room 
the Heat Pump, by E. W. Guernsey, P. L. Betz 7:00 p.m. Banquet—Entertainment and Dancing—Gra: 


and N. H. Skau room 


Tuesday—June 21 


8:00 a.m. Minnesota Chapter Hospitality Room 
9:00 a.m. REGISTRATION 


1 Ball. 





Method of Choosing Location of, Financing and Conducting Meetings of the Society 


That inasmuch as the Annual and Semi-Annual Meetings of the Society come under the jurisdict 
the following rules governing the handling of such meetings be adopted by the Council and 
preferably just prior to each meeting. 


Resolved: 
of the Council, ’ 
lished in the JOURNAL of the Society at least twice during every year, 


Council will select the city in which the Annual or Semi-Annual Meeting is to be held, giving due 
tations received from Chapters or members as well as to the advisability of so distributing those meetings as to make 
greatest advantage to the general membership, and to reduce as far as possible the expense of members attending 

2-That an appropriation be made to cover the entertainment or local expenses, incurred in connection with the meeting, not 
ine $500.00, the recular meeting expense to be taken care of by the General Fund of the Society in the regular way. 

3——That no registration fee or compulsory obligations of any nature be imposed on members or guests. 

i—That the purchase of tickets for banquets or for any other form of entertainment that may be provided be entirely volunt 

5—That the grouping of features and the sale of tickets for group features be discouraged. 

6—That the raising of funds from manufacturers of heating apparatus be discouraged. 

7—~That the display of samples. or of literature, advertising the product of any manufacturer in any way, shape or form 
permitted at the booths, registration desk, or in or about the meetings. 

8—That the distribution of trade papers be entirely at the discretion of the committee in charge. 
the local Chapter or local members be empowered to form a General Committee with such sub-committees 


consideration to tt 
then 


1—The 


as may be re t 








9—That 

to handle the details of transportation, hotel accommodations, entertainment, finance, ete., and that this General Committee be 

to confer frequently with the Council, through the Secretary of the Society, and to make frequent reports on progress in connectior 

the various matters being handled by them. , ; ; 

10—-That the arrangements of elaborate and costly entertainment features be discouraged : 

Adopted at Council Meeting, January 29, 1926. : 
: 
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members who plan to have their 
children accompany them to the 
meeting, make reservations by mail 
<o that the Committee will be able 
to plan the transportation facilities. 


, 


Inspection Trips 2:00 p.m. to 4:00 


p m 

The following Twin City groups 
have offered to open their plants 
for inspection tours during the 
Meeting: University of Minnesota, 
General Mills, Inc., Minneapolis- 
Honeywell Regulator Co. (downtown 
plant), U. S. Air Conditioning Corp., 
McQuay, Inc., Bros Boiler and Mfg. 
Co 

The Transportation Committee 
will arrange for private cars for 
these tours. No tickets are required, 
but members are requested to regis- 
ter on Sunday or on Monday morn- 
ine so that the necessary arrange- 
ments can be made in advance. 


Social Hour, Dinner and Entertain- 
ment—6:00 p.m. to 12:30 a.m. 


At the end of the first day’s round 
of golfing, meetings, luncheons, and 
tours, all members and their fam- 
ilies are invited to enjoy a very un- 
usual event—a social hour followed 
by a Smorgasbord dinner, enter- 
tainment and dancing. Advance 
reservations are required. 


Tuesday—June 2! 
Tour of Betty Crocker Kitchens at 
General Mills, Inc.—10:00 a.m. to 
11:00 a.m, 


Chances are, every woman at- 
tending the meeting has heard of 
Betty Crocker, General Mills’ na- 
tionally known baking and cooking 
authority. The Ladies’ Committee 
has made arrangements for a group 
of visitors to inspect the celebrated 
Betty Crocker Kitchen, Tuesday 
morning. We know we don’t have to 
sell” this event to the ladies. All 
were going to say is, “Get your res- 
ervation in early!” 


Golf (open) 


Tuesday’s golf schedule is contin- 


sent upon Monday's weather 
which is another way of saying that 
i the Cup Matches are rained out 


on Monday, they will be held on 
Tuesday. If the matches come off 
on schedule (Monday), there will 


be open golf on Tuesday. Members 
will probably want to arrange four- 
somes ahead of time, and local 
members will make arrangements 
at the various clubs and courses 


Tour of the City Lakes and Lake 
Minnetonka—1:30 to 5:00 p.m 

The Minnesota Chapter has 
planned a scenic tour of the many 
lakes and parks dotting the Twin 
City area and Lake Minnetonka 
which will provide entertainment 
for those who do not care to golf 
Private cars, made available by 
members and local firms, will pro- 
vide the transportation—without 
cost, of course Minneapolis is 
unique among large cities in that it 
has many lakes and streams right 
in the heart of the city 


Dinner 

Tuesday night's dinner will be on 
a non-scheduled, go-where-you-like 
basis. The Committee has arranged 
for reservations at most of the local 
eating places, many of which are 
well known to gourmets all over the 
country. You will want to specify 
your choice ahead of time to assure 
seating. 


Launch trips—7:00 p.m. to 10:00 
p.m, 

Tuesday evening, some of those 
who have been busy with other ac- 
tivities will want to take advantage 
of an opportunity to see the Min- 
neapolis lakes. For them, launch 
trips have been planned which will 
cover Lake Calhoun, picturesque 
Lake of the Isles, and Cedar Lake 


Informal Party—Junior Ballroom, 
8:00 to midnight. 

If the Lake trip does not tempt 
you or if you are a little foot sore 
after golf and inspections, Tuesday 
night will find the Junior Ballroom 
a pleasant place for a social eve- 
ning. 


W ednesday—June 22 


Radio Program—Station 
10:30 a.m. to 11:30 a.m. 
The ladies and the youngsters will 
want to take in this event, an audi- 
ence-participation show with genial 
Randy Merriman the M.C. Fun and 
lots of laughs. No fee, but you'll 


KSTP 
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want to make your reservations t 


assure a seat 


Children’s Beach Party—Lake N 


komis—1:00 p.m. to 5:00 p.m 


Let the kiddies enjoy themselve 
at the beach while you are making 


Entertainment Committee will ses 


an inspection tour or golfing. The 


that they are well cared for and 
entertained all afternoon. Games 
swimming and just plain playing on 
the shores of beautiful Lake No 
komis. Careful supervision and safe 


transportation are assured 
Golf—1:00 to 5:00 p.m 


Minneapolis Golf Club—or othe: 
selected clubs and courses—same 
schedule as Tuesday Luncheon 


available, but not scheduled 


Inspection Tours—2:00 to 4:00 p.m 


(Same schedule as Monday 


Ladies’ Style Show and Tea—Day 
ton’s Sky Room—3:00 to 4:00 p.m 
This will be a high spot for the 
ladies. Dayton’s new and beautiful 
Sky Room will provide the setting 
for an informal tea 
which will feature a style show 
Minneapolis’ leading 
store will appeal to 


gathering 


department 


shoppers 


Grand Finale—Banquet 


Preceded by a social hour (5 to 
7:00 p.m.’ in the East Room, the 
Banquet will be held at 7:00 p.m 
This Banquet has been planned to 
provide a fun-packed climax for the 
meeting, and the Committee has 
gone to great lengths to assure that 
everyone has a wonderful time 
There won't be speeches in the reg 
ular sense, but an entertaining 
master of ceremonies, radio come- 
dian Bob DeHaven, will keep the 
diners happy with his special brand 
of rollicking patter. Dancing in the 
Ballroom will follow the dinner and 
entertainment. At this time, too 
the golf trophies will be awarded 
The price includes steak dinner and 
dancing 

The Semi-Annual Meeting offers 
the opportunity of participating in 
technical discussions of subjects of 
current interest and a vacation trip 
for the family in the Minnesota 
Lake Region 
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Summary of Local Chapter 


e CENTRAL NEW YORK—March 
16, 1949. A symposium on automatic 
temperature controls and their ap- 
plication to heating, ventilating, 
and air conditioning systems was 
conducted at the meeting in Syra- 
cuse. R. A. Baker, Minneapolis- 
Honeywell Regulator Co., Minneap- 
olis, and C. D. Cross, Johnson Serv- 
ice Co., Milwaukee, were the speak- 
ers. 

Following the talks, many ques- 
tions from the audience were an- 
swered by the speakers. 


The treasurer's and chapter dele- 
gate’s reports were made during the 
business portion of the meeting. 
Attendance 38. Attendance ratio 
0.24. 


e CENTRAL OHIO—February 21, 
1949. Cooling towers were a $50,- 
000,000 business last year, H. E. 
Degler, Kansas City, Kans., told 
Central Ohio Chapter members 
gathered in the Chittenden Hotel, 
Columbus. Speaking on Water 
Cooling Towers for Refrigeration 
and Air Conditioning, Mr. Degler 
described the economic design and 
application features of cooling tow- 
ers, in construction and operation. 
The conservation of water was a 
point stressed by the speaker, who 
mentioned specific local problems 
and costs of water, as well as the 
methods for conserving the supply 
through the use of condensing 
steam plants, spray ponds and cool- 
ing towers. 


Pres. W. M. Myler, Jr., reported on 


* Note: The attendance ratios shown repre- 
sent the membership attendance divided by 
the chapter membership. These ratios wil! 
be useful as a partial indication of interest 
shown by local chapter members in various 
types of subjects programmed by the various 
chanters and may be useful in deciding on 
subjects for chapter meetings 
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Meetings* 


membership, and chapter participa- 
tion on the ASHVE research pro- 
gram was also discussed. The 
speaker for the next meeting was 
announced as L. R. Craig, York 
Corp., Cincinnati, who would talk 
on Low Temperature Applications 
at Wright Field. Attendance 29. 


e CONNECTICUT—March 24, 1949. 
Air diffusion as a science was the 
theme of the lecture and movie 
given by V. F. Self, Anemostat Corp. 
of America, New York City, before 
the Connecticut Chapter meeting 
in Bridgeport. 

It was announced that the meet- 
ing in April was to be the Chapter’s 
annual meeting, and that the May 
meeting would begin with an in- 
spection trip followed by the dinner 
meeting. 

Chapter delegate P. J. Lamoureux 
reported on the various events of 
the 55th Annual Meeting. Attend- 
ance 70. Attendance ratio 0.29. 





e DELTA—March 8, 1949. The reg- 
ular dinner meeting was held joint- 
ly with the New Orleans section of 
ASRE in New Orleans. Speaker of 
the evening was James M. Todd, 
consulting engineer, New Orleans, 
and president of the ASME. Mr. 
Todd spoke on cooperation among 
engineers in regard to activities of 
various engineering societies. 

L. V. Cressy announced plans for 
a joint meeting to be held in the 
future with the Louisiana Engineer- 
ing Society. Attendance 56. At- 
tendance ratio 0.40. 


e DELTA—February 8, 1949. Dur- 
ing the regular meeting in New 
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Orleans, a report by J. S 
chapter delegate, describe 
events of the 55th Annual M 
of the Society. Other busin: 
cluded a report on membersh 
discussion of plans for futur: 
ter meetings. 


Speaker of the evening wa 
Manion, district manager, ( 
Corp., Jackson, Miss. His talk 
entitled What Value Comfo) 
was followed by a movie traci 
history, development and varied 4 
plications of air conditionin: 
tendance 37. Attendance ratio 04 


e GOLDEN GATE—March 3, 194 
Equipment, measuring devic: 
struments, and a special air 
tioned room for testing, were viev 
by members on a tour of th 
perimental laboratory of the 
versity of California, at Berks 
Before the tour, Prof. N. W.S 
spoke of the University resea: 
program which included c 
towers, measurement of heat 
and instrumentation for th 
radiation. 


re | 


During the business meeti 
forthcoming visit of A. E. S 
Jr., president of the Society 
announced. A joint meetin: 
ASME and AIA was also anno 
with the speaker’s subject 
Reverse Cycle Refrigeration 


Before the meeting, dinne: 
enjoyed in the Turquoise Ro: 
the University of California 
teria. Attendance 66 


e ILLINOIS—March 14, 1949 
tricity—a Competitor for 
Heating, as discussed by G Kk 
Marshall, refrigeration engin 
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.aree of heat pump work, General 
Electric Co., and R. C. Cassidy, chief 
eer, Uskon Heating Panel Div., 
ed States Rubber Co., gave 
bers and guests an insight into 

of the current developments 
focused attention on the fact 
electric panel heating and re- 

cycle refrigeration may offer 
serious competition to older estab- 
lished heating fuels 

Mr. Marshall cited Lord Kelvin’s 

rk. reviewed early industrial and 
European heat pump developments 
and applications, and showed slides 

several types of installations 

He showed a number of curves 
ndicating theoretical, actual, and 
possible (with improved equipment) 
oeficients of performance. Vari- 

us sources of heat such as air, 
sround, and water were described 
After showing an operating cost 
chart, he stated that the heat pump 
is only justified where year ‘round 
conditioning is desired. He believes 
it will compete with other fuels on 

cost basis where electricity is 
available at 2 cents per Kwhr or less 
Attendance 137 


e INDIANA—February 25, 1949. A 

int meeting with the Purdue Stu- 
dent Branch was held in the Me- 
‘hanical Engineering Building, Pur- 
due University, W. Lafayette, Ind.., 
and featured three speakers. W. G 
Husted, student, speaking on 
Wastewood for Fuel, outlined the 
processes used in converting lumber 
wastes to a solid fuel, and compared 
the advantages and disadvantages 
f the fuel. 

A. V. Anderson, Jr., also a student, 
gave a talk on the ventilation prob- 
lems in the Purdue fieldhouse. Im- 
proper ventilation had caused mois- 
ture to form on the ceiling and rot 
the insulation, he said. The proper 
amount of ventilation needed to 


+ 


stop the moisture formation was 
determined by calculations 

J. I. Gonzales, an instructor in 
general engineering at Purdue, gave 
i resumé of the plan of study in the 
graduate school 

I. W. Cotton reported on the 55th 
Annual Meeting in Chicago, and 
C. H. Hagedon announced the fol- 


H 





lowing future meetings: March 
Study of Sound; April—Controls 
and May—Radiant Heating. At- 
tendance 59 


e 1OWA—March 14, 1949. Guests 
from Iowa State College were pres- 
ent at the chapter meeting in Des 
Moines which featured a talk by 
Pres. A. E. Stacey, Jr., Syracuse 
N. Y. President Stacey outlined the 
establishment of the Society and its 
subsequent development to its pres 
ent strength of 41 chapters and 8 
student branches. The history of 
the ASHVE publications and the 
development of the Society’s re 
search were also discussed by Pres 
ident Stacey. He later showed some 
slides on process applications in dif- 
ferent industries, where tempera- 
ture and humidity changes affected 
product manufacture. Slides show- 
ing early research in the Society 
were also shown. Attendance 55 
Attendance ratio 0.87 


e KANSAS CITY—March 7, 1949. At 
this meeting held in conjunction 
with the ASRE in Kansas City, Mo 
plans for aiding the student branch 
at the University of Kansas Engi 
neering Exposition this spring were 
announced. John Hilburn, president 
of the Boese-Hilburn Electric Co 
made a short humorous talk on the 
Profession of Living 

H. C. Pierce, assistant manager 
Air Cond. Div., Servel Inc., Evans- 
ville, Ind., described the principle of 
operation of a gas-burning air con- 
ditioner and compared commercial 
with residential air conditioning 
Attendance 102 


e MANITOBA—March 17, 1949. At 
the March meeting held in Winni- 
peg a number of reports preceded 
the guest speaker and included 
greetings from the Ontario Chapter 
represented by A. J. Strain. Pres 
J. R. Stephenson, presiding over the 
meeting, reviewed current activities 
of the Committee on the Promotion 
of Research, and D. F. Kenney 
chapter delegate, reported on the 
55th Annual Meeting of the Society 
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Guest speaker was F. L. Morton 
McPhillips St 
Pumping Station, Greater Winnipeg 
Water District, who described the 


chief enginee! 


use of water in air conditioning 
Attendance 24 Attendance ratio 


0.57 


e MASSACHUSETTS—February 15 
1949. Problems encountered by the 
U. S. Navy during World War II iu 
shipboard heating and ventilating 
were described by T. H. Urdahl, con- 
sulting engineer, Washington, D. C 
before members gathered at M. I. T 
in Cambridge. In his talk entitled 
Design Time Savers for Heatin« 
Ventilating and Air Conditioning 


Mr. Urdah! stated that the assem- 


bling ot a large engineering force 
from many sources and with varied 
design opinions necessitated stand- 
ardization of procedures and sim- 
plification of methods. He showed 
Slides of calculators used to com- 
pare duct sizes and coil selections 

The work being done by the Com- 
mittee on Promotion of Research 
was outlined by John Bonner. At- 
tendance 68. Attendance ratio 0.62 


e MINNESOTA—March 7, 1949. Dis- 
trict heating and problems of air 
pollution were topics for discussion 
at the March meeting, in Minneap- 
olis, which featured three speakers 
J. T. Gallagher, director, Public 
Jtilities, Piqua, Ohio, described the 
steam distribution begun in Piqua 
in 1945 

Roy Diehl, smoke inspector for 
the City of Cleveland, spoke on Ai? 
Bollution. Of 42 cities with popula- 
tions of 200.009 or more, 38 have 
ordinances on air pollution, he said 
He recommended that city commit- 
iees for smoke abatement contain 
representatives of many organiza- 
tions 

Walter Bartel, Ric-wiL Co., pre- 
sented slides on the Cleveland 
smoke abatement campaign and 
also showed types of central heating 
in Cleveland and other cities 
throughout the country. Guests in- 
cluded the mayor of Minneapolis 
and Carl F. Boester, of ASHVE 
Council. Attendance 106 
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e MINNESOTA—February 7, 1949. 
The use of glycol vapors to kill bac- 
teria in the air was discussed by 
B. H. Jennings, Professor of Me- 
chanical Engineering, Northwestern 
University, Evanston, Ill., and pres- 
ident of ASRE, at the meeting in 
Minneapolis. 

Pres. O. L. Lilja reported on the 
chapter delegates’ activities during 
the Annual Meeting in Chicago. He 
also announced the death of a 
member of the chapter, W. A. 
Weber. The program for March was 
outlined, and five members were 
elected to serve on the nominating 
committee. Attendance 63. 


e MONTREAL—March 21, 1949. At 
the March meeting in Montreal, the 
new officers for the Montreal Chap- 
ter were announced as follows: 
S. W. Salter, president; R. R. Noyes, 
vice president; J. G. Chenevert, sec- 
retary; and T. G. Anglin, treasurer. 
The new Board of Governors is: 
Leo Garneau, chairman; R.S. Libby, 
B. J. Horsburgh, S. R. Plamondon, 
and F. G. Phipps. 

P. L. Davidson gave a talk on 
Textile Mill Air Conditioning, which 
covered design and operating prob- 
lems. Attendance 61. 


e MONTREAL—February 21, 1949. 
The Heat Pump and Its Use was the 
subject of the talk given by E. P. 
Palmatier, research department, 
Carrier Corp., Syracuse, N. Y., at 
the February meeting in the Berk- 
ley Hotel, Montreal. A report of the 
chapter delegates’ meeting in Chi- 
cago was made by Pres. Leo 
Garneau. An amendment to the 
chapter constitution was passed 
unanimously, providing for only one 
term as chapter president, except 
in cases of emergency. Attendance 
62. 


e NEBRASKA—March 8, 1949. The 
meeting was held in the Regis Ho- 
tel, Omaha, with J. W. May, director 
of research, American Air Filter Co., 
Louisville, Ky., speaking on The 
Electrostatic Precipitator. Mr. May 
discussed the history of electronics 
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as it applied to air filtration and 
the latest trends in air cleaning. 
Slides were shown depicting the 
various methods of cleaning air and 
the application of these methods. 
Attendance 54. 


e NEW YORK—March 21, 1949. A 
thought provoking talk was given 
by C. F. Neergaard, hospital con- 
sultant, who spoke on Burning Up 
Hospital Money at the Building 
Trades Employers Club, New York 
City. 

The speaker stated that the sub- 
ject really was Burning Up Hospital 
Money. He showed by means of 
tables the great discrepancy that 
exists in the sizing of heating and 
ventilating equipment for hospitals, 
particularly in regard to boiler ca- 
pacity provided. He stated that the 
average Building Committee for a 
hospital spends less time in decid- 
ing to accept the mechanical equip- 
ment recommendations than it does 
in selecting the hardware to be used 
on the doors. Faults which Mr. 
Neergaard had observed in hospital 
planning were outlined, and the 
following were given particular at- 
tention: (1) Too little insulation in 
buildings; (2) too much radiation; 
(3) too many radiators; (4) ex- 
cessive boiler capacity. 

O. O. Oaks was announced as the 
N. Y. Chapter representative on the 
committee to advise the mayor on 
rules and regulations for the Smoke 
Abatement Commission of New 
York City. 

An auditing committee was ap- 
pointed, as follows: H. S. Birkett, 
Chairman, B. F. Thomas and 
Clifford Strock. Attendance 150. 
Attendance ratio 0.26. 


e NEW YORK—February 21, 1949. 
The February meeting in the Build- 
ing Trades Employers Club in New 
York City was movie night, with 
several films being shown. Steam 
for Power showed the development 
of boilers and combustion equip- 
ment from the earliest inventions 
to present day high pressure equip- 
ment. Heating Research in Houses 
depicted research in Great Britain, 


being conducted in housing pro ec: 
incorporating various types of con. 
struction and heating applia ices 
Two other films of the enter ai 
ment type followed. 

Business taken up at the meet. 
ing included an announcemen: } 
Pres. A. A. Bearman that the chap. 
ter’s membership has now reached 
a total of 344. President Bearma; 
also reported on the Society's 55t) 
Annual Meeting. Attendance 125 





e NORTH TEXAS—February 2) 
1949. Temperature control of ai 
conditioning in railway passenger 
cars was discussed by John Haines 
vice president, Minneapolis-Honey- 
well Regulator Co., Minneapolis 
Minn., at the February meeting 
held in Dallas. His talk was illus- 
trated with slides and was followed 
by a question and answer period 

Visiting members of the Texas A 
& M. Student Branch made severa 
announcements pertaining to the 
college. A report on the 55th An- 
nual Meeting in Chicago was give: 
by Pres. G. A. Linskie. 
Gardner reported on progress 
the plans for the 1950 Annual! Meet- 
ing. Members who went to Chicag 
on the special train presented ; 
gift to Mr. Gardner in appreciatio: 
of his services in arranging for the 
train. Attendance 111. Attendance: 
ratio 0.58. 


e NORTHERN OHIO—March i4 
1949. How railroad car heating 
ventilating and air conditioning de- 
veloped from the old stoves to the 
modern air conditioning of the 
streamliners was the theme of the 
talk given by J. S. Locke, Minneap- 
olis-Honeywell Regulator Co., Min- 
neapolis, before Northern Ohio 
Chapter members in the Engineer- 
ing Society Bldg., Cleveland. Hé 
pointed out the advances made 
since the end of World War I! in 
the general systems and in the con- 
trols. A large group of railroad men 
in the audience enlivened the dis- 
cussion which followed. 

Reports were given by the mem- 
bership and entertainment com- 
mittees. It was announced that the 
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neaker for April would be J. R. 
lernon, Milwaukee, Wis., who would 
Bik on current practices in auto- 
Hatic temperature control for heat- 
g and air conditioning. Attend- 


gnce 73. 


: NORTHERN OHIO—February 14, 
yo49. A round table discussion of 
eating Specialties was carried on 
by J. A. Hall, N. W. Calvert and 
i. M. Nobis at the meeting of the 
Chapter in Cleveland. Mr. Hall dis- 
fussed steam traps, Mr. Calvert 
gpoke on the various types and ap- 
plications of pressure reducing 
yalves, and Mr. Nobis presented the 
consumer's viewpoint. 


Lester T. Avery reported on a re- 
rent Council Meeting, at which sev- 
eral subjects pertaining to the So- 
riety were taken up, including An- 
nual and Semi-Annual Meetings, 
the research program and Society 
membership. 


It was announced that the speak- 
er for the next meeting would be 
J.S. Locke, Minneapolis, Minn., who 
would describe advances in railroad 
heating, ventilating and air condi- 
tioning. Attendance 68 


e OKLAHOMA—March 14, 1949. At 
the meeting in Oklahoma City, the 
nation’s largest heat pump, in the 
Equitable Building, Portland, Ore., 
was described by A. C. Menke of 
The Trane Co., LaCrosse, Wis. The 
12-story building was designed by 
J. Donald Kroeker, consulting en- 
gineer and a member of the Council 
of the ASHVE. The structure is the 


» first aluminum-clad building in the 


oe 


country, Mr. Menke said, as well as 


being the first completely air con- 
)ditioned building in the Pacific 
| Northwest. Attendance 33. 


q ONTARIO—March 7, 1949. Dinner 
/at the Royal York Hotel, Toronto, 


was followed by the regular month- 


»'y meeting at which the 55th An- 


p nual Meeting, building specifica- 


“ons, and other subjects were dis- 


5 Cussed 


Robert Dunn then introduced the 
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speaker of the evening, E. E 
Sparrow, chairman of the Work- 
men’s Compensation Board of On- 
tario. Speaking on Trends in Mod- 
ern Personnel Relations, Mr. 
Sparrow described the new prob- 
lems of personnel in factory and 
office. Attendance 74. Attendance 
ratio 0.42. 


e OREGON—March 3, 1949. New 
officers elected at the March meet- 
ing in Portland are as follows: J. P 
McDermott, president; R. C 
Chewning, vice president; A. C 
Clark, treasurer; K. H. Hanson, sec- 
retary. New members on the Board 
of Governors are: K. N. Flocke and 
W. A. Simpson. R. C. Chewning was 
elected delegate and A. N. Hoss was 
elected alternate on the Chapter 
Delegates Committee. 

Prof. Samuel Graf, head of the 
department of mechanical engi- 
neering, Oregon State College, spoke 
on Why Industry Should Employ 
Mechanical Engineering Graduates. 
Whether the engineering graduate 
should enter a large or small com- 
pany is a problem, he said. 

Walter Baker, associate professor 
in mechanical engineering, and su- 
perintendent of heating, Oregon 
State College, spoke on courses in 
heating and ventilating and on the 
use of equipment in the college ex- 
perimental laboratory. The present 
interest in heat pumps and panel 
heating, Professor Baker said, indi- 
cated important possibilities for ca- 
reers for graduates. 

J. F. Culbertson, graduate assist- 
ant in research, presented a sum- 
mary of an Oregon State College 
bulletin entitled Reverse Cycle 
Heating. 

Guests at the meeting included 9 
students of the engineering de- 
partment of Oregon State College 
Attendance 130. Attendance ratio 
0.48. 


e PACIFIC NORTHWEST— March 
23, 1949. A historical survey of the 
Society, its publications and re- 
search highlighted a talk before the 
Chapter in Seattle, given by ASHVE 
Pres. A. E. Stacey, Jr., Syracuse, 


, May 1949 


N. Y. Mr. Stacey brought out many 
interesting facts. He said that the 
first chapter (Illinois) was formed 
in 1906 and pointed out that the 
first edition of THe GurIpE contained 
about 200 pages as contrasted with 
its present thousand. Mr. Stacey 
also showed some slides of the cot- 
ton, wool and other industries with 
their rigid requirements of humid- 
ity control. 

Programs for the April and May 
meetings were announced by J. D 
Sparks. The May meeting, he said 
would be held at the Boeing Air 
craft Co. plant. Attendance 47 


e PHILADELPHIA—March 10, 1949 
Forced Hot Water Heating was the 
subject of the talk given by Harold 
A. Lockhart, Bell & Gossett Co., 
Morton Grove, Ill., at the Engineers’ 
Club. Pres. J. O. Kirkbride presided, 
and John McElgin, Program Com- 
mittee Chairman, introduced the 
speaker who gave a detailed explan- 
ation of the fundamentals of hot 
water heating and piping. Mr 
Lockhart gave some interesting re- 
sults of his researches in this field 
of heating by means of forced cir- 
culation of hot water. 

A report of the Chapter’s finan- 
cial condition was given by Treas- 
urer E. K. Wagner and the minutes 
of the Board of Governors were read 
for the members’ information. A 
brief statement on current activi- 
ties of the Society was given by 
Sec’y. A. V. Hutchinson 


e PITTSBURGH—March 14, 1949 
The value of air conditioning in 
bettering industrial morale, produc- 
tion and attitudes was emphasized 
by B. B. Reilly, at the meeting in 
Pittsburgh. Mr. Reilly, manager, air 
conditioning section, Dravo Corp 
Pittsburgh, spoke on Social Aspects 
of Air Conditioning in Industry 

A movie shown by Mr. Reilly 
traced the development of air con- 
ditioning from its origin to its pres- 
ent trend. He described conditions 
in the heavy industries, plants and 
mills. An example was that of crane 
cabs over pickling beds and near 
furnaces in steel mills. Air condi- 
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tioning in these cabs, said Mr. 
Reilly, enabled crane operators to 
work in comfort. 

He said that the engineer needs 
a progressive approach to the prob- 
lems of industrial ventilation and 
the education of management in 
the values of air conditioning. 

Committee reports were given by 
the following: R. J. Doherty, at- 
tendance; E. C. Hach, membership; 
and C. H. Schneider, chapter dele- 
gate at the 55th Annual Meeting. 
Attendance 36. 


e ROCKY MOUNTAIN—February 3, 
1949. Types of apparatus used to 
collect dust particles were described 
by R. B. Foley in his talk to the 
chapter in Denver, Colo. Mr. Foley, 
supervisor of dust collector re- 
search, American Blower Corp., De- 
troit, stated that the study of dust 
particle actions involves several 
variables. 

Two methods are used in the ex- 
perimental study of dust particle 
motion—sedimentation and elutri- 
ation. Sedimentation is that proc- 
ess in which the particles are ob- 
served as they fall in air or other 
fluid. Elutriation is that process in 
which the particles are suspended 
in a moving stream of air or other 
fluid, the velocity of which may be 
adjusted to the terminal velocity of 
the particles under study. The 
sizes of dust particles are measured 
in microns, one micron being one- 
millionth of a meter. Mr. Foley 
demonstrated the effect of size, 
shape and density on terminal ve- 
locity by means of an electric blow- 
er discharging upward through a 
transparent plastic cone in which 
the air velocity decreased with 
height. A golf ball, a tennis ball 
and wood blocks of various sizes 
and shapes assumed positions in 
the cone in accordance with their 
various terminal velocities. 

Dusts may be classified according 
to their effects upon people or proc- 
esses. For example, silica and as- 
bestos dusts are harmful, since they 
cause silicosis when breathed into 
the lungs. Combustible or explosive 
dusts such as organic, plastic or 
metallic dusts created by process 
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industries or fly ash containing un- 
burned carbon are collected for 
their intrinsic value. Most dusts 
are a nuisance and are collected in 
order to avoid their dispersal into 
the atmosphere. Smoke and fly ash 
are examples of nuisance dusts. 
Pres. Fred Janssen reported on 
his trip as chapter delegate to the 
55th Annual Meeting in Chicago. 


Attendance 39. Attendance ratio 
0.57. 
e ST. LOUIS—March 3, 1949. The 


March meeting was held jointly 
with the Engineers Club of St. Louis 
and the St. Louis Chapter of ASRE. 
Prof. G. L. Tuve, Cleveland, Ohio, 
past president of the ASHVE, was 
guest speaker. His subject was Air 
Conditioning in 1960 and centered 
around the control of energy, main- 
tenance and air. Professor Tuve 
illustrated his remarks with slides 
showing air distribution through 
grilles and slots. Attendance 340. 


e SHREVEPORT—March 17, 1949. A 
color film Steam for Power was the 
feature at the meeting which fol- 
lowed dinner in the Caddo Hotel, 
Shreveport, La. Announcement was 
made concerning the Fifth Annual 
Air Conditioning Conference to be 
held at the A. & M. College of Texas, 
College Station, Tex., March 25-30, 
1949. 

It was decided that a picnic would 
be held in place of the regular June 
meeting. Robin Hood read a finan- 
cial report and also gave a brief talk 
on the Louisiana Polytechnic Insti- 
tute, Ruston, La. 


e SOUTH TEXAS—February 18, 
1949. A report on activities of chap- 
ter delegates at the 55th Annual 
Meeting in Chicago was made by 
R. J. Salinger before the Chapter 
members assembled in the Rice Ho- 
tel, Houston. C. P. Howard, of the 
Texas A. & M. Student Branch, 
spoke briefly, inviting the South 
Texas Chapter to the A. & M. Open 
House to be held on May 7. Karl 
Martino spoke for the Texas Uni- 
versity Student Branch which was 
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to have its charter mee! 
March. 

Advancements and impro\ 
in heating and ventilating 
passenger cars were descri 
John E. Haines of the Minn: 
Honeywell Regulator Co., Mi: 
lis. A. F. Barnes reported 
Engineers’ Council of Houst 
the Symposium to be held on 

Bert P. Fisher was appointed } 
of a placement committee | 
students from the Univer 
Texas, Texas A. & M., Unive: 
Houston, and Rice Institut: 
tendance 79. Attendance rat 





e SOUTHERN CALIFORNIA~ M 
16, 1949. Possibilities of ili 
ultrasonic radiation in the elimi 
tion of industrial smokes and fun 
were discussed by H. C. Murph 
the Chapter meeting in Bev 


gineer, Carmel, Calif., outlined t 
difficulties of successful 
abatement in Los Angeles as 
pared with other cities conf: 
with the same problem. At! 
ance 52. 


e SOUTHERN CALIFORNIA 
ruary 16, 1949. At Eaton's Rest 
rant, Beverly Hills, Pres. R. S. ! 
reported on the Society’s An! 
Meeting which he attended 
delegate. 

J. S. Locke, Minneapolis-Hon: 
well Regulator Co., Minneap 
spoke on Advances in Railway 
Heating, Ventilation and Air Cor 
tioning. Some of the problems 
railway cars, said Mr. Locke 
difficulties of distribution; the wic 
range of design conditions; and 
sudden and frequent load changt 
Attendance 72. 


14, 1949. T! 


t 


e UTAH—February 
engineer and his relation 
public was discussed by Fred Thom: 
as, president of the Utah Socie! 
of Professional Engineers and chal! 
man of the Utah Engineering Cou!- 


cil before the Utah Chapter. Sa. 


Lake City. Mr. Thomas als 
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porte 1 on the activities of the Engi- 
peer Council. 


A second speaker was J. S. Locke, 
Minn apolis - Honeywell Regulator 
Co Minneapolis. Mr. Locke spoke 
pn Heating and Ventilating of Rail- 
way Cars. R. H. East, chapter dele- 
gate reported on the 55th Annual 
Meeting in Chicago and brought out 
fertain points pertaining to activi- 
ties of the chapters. Attendance 42 
Attendance ratio 0.38 


e VIRGINIA—March 16, 1949. At 
the meeting in Norfolk, the use of 
refrigerants in air conditioning was 
the topic of R. L. Williams, Kinetic 
Chemicals, Inc., Wilmington, Del 
He discussed uses of many refriger- 
ints and gave demonstrations of 
tnem 

Announcement was made that 
Lester T. Avery, Cleveland, O., first 
vice president of the ASHVE and 
president of Avery Engineering Co., 
would appear on April 11 to speak 
n Air for Healthful Living. Attend- 
ince 25. Attendance ratio 0.28 


e VIRGINIA—February 9, 1949. The 
heat pump in the Los Angeles area 
vas the subject of a paper written 
by Al Hanson and read at the meet- 
ng in Norfolk by T. L. McLaughlin, 
both of the Drayer-Hanson Corp 
The paper Heat Pump and Its Ap- 
plication is presented in abstract as 
lOLLOWS: 

A minimum outside air tempera- 
ture of 35 F and the lack of water 
available for heat pump use make 
the air to air system preferable. 
This paper gave basic design data 
ind many formulas useful in the 
design of the heat pump installa- 
uons. It pointed out that air move- 
ment helps prevent the undesir- 
able slime on the cooled product 
nd also, on air temperature of 
adout 38 F, will prevent coil frost- 
ing, thereby increasing the effi- 
ciency and decreasing maintenance 
ft the equipment. 

A discussion following the pres- 
*ntation of the paper led the group 
‘0 the conclusion that an air to air 
system would be impracticable in 
Norfolk, Va., where temperatures 


often fall below freezing during the 
heat season. Discussion brought out 
that in many residences the heating 
load is double the cooling load and 
this tends to rule out the heat pump 
as an economical installation. Most 
heat pump installations go into in- 
dustrial buildings and stores where 
auxiliary heat sources offset this 
difference in heating and cooling 
load. Attendance 65. Attendance 
ratio 0.47 


e WESTERN NEW YORK—Febru 
ary 21, 1949. The New York State 
Institute of Applied Arts and Sci- 
ences, Buffalo, was the scene of a 
dinner and joint meeting with Insti- 
tute students and Western New 
York Chapter members. A welcome 
of ASHVE members was given by 
Richard Dry, director of the Insti- 
tute. A panel discussion was held 
with members of the Society an- 
swering questions asked by students 
from the floor. Members of the 
panel were: W. R. Heath, modera- 
tor; S. M. Quackenbush, Nelson 
Hopkins, J. H. Bryce, M. C. Beman 
G. E. Adema and Dean Mohn of the 
University of Buffalo. F. J. Weber 


Student 


A NORTH CAROLINA STATE COL- 
LEGE—March 29, 1949. The meet 
ing was attended by many guests 
and prospective members, who were 
addressed by the Student Branch 
officers. This meeting, held at North 
Carolina State College, Raleigh, was 
the culmination of an _ intensive 
membership drive that the student 
branch has been making for the 
past month. Professor Doolittle 
who is teaching heating and ai 
conditioning at the college, gave the 
history of the ASHVE and the So- 
ciety’s contributions to the engi 
neering profession 

Professor Hanson, head of the 
mechanical engineering department 
at the college, spoke on the advan- 
tages and obligations of member- 
ship in ASHVE, and outlined the 
new curriculum leading to a BS. in 
heating and air conditioning which 
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handled the Society's part in the 
arrangements for this meeting. At 


tendance 59 


e WISCONSIN—February 21, 1949 
At the monthly meeting in Milwau 
kee a resolution expressing sympa 
thy was voted by the chapter o1 
hearing of the death of a fellow 
member, M. V. Eicholtz. The secre 
tary was instructed to transmit a 
copy of the resolution to M! 
Eicholtz 

Speaker of the evening was A. C 
Menke of the Trane Co., La Cross« 
Wis. His subject was The Natio? 
Largest Heat Pump and dealt with 
the installation in the Equitabl 
Building, Portland, Ore. Mr. Menke 
reviewed the basic principles of ths 
heat pump cycle. He illustrated hi 
talk with slides and diagrams of the 


building arrangement and flow dia 
grams for the heating and cooling 
cvcles 

It was announced that the March 
meeting would be held in conjun 
tion with the ASRE and the ESM 
the April meeting is scheduled t 
be held in Madison. Attendance 4] 
Attendance ratio 0.28 


Branches 


the department of mechanical en 
gineering is to offer next yea! 

A committee was appointed to 
honor Prof. L. L. Vaughan at a ban 
quet to be held soon. Attendancs 
66. Attendance ratio 0.66 


A NORTH CAROLINA STATE COI 
LL.EGE—February 22, 1949. An ad 
dress on opportunities in the heat 
ing and air conditioning industry 
highlighted the joint dinner and 
meeting of the North Carolina 
Chapter and the North Carolina 
State College Student Branch on 
the College campus, Raleigh. The 
speaker, R. B. Crosland, Jr., secre- 
tary of the Chapter, gave student 
members timely and pertinent re- 
marks on the employment prospects 
in their chosen field. Attendance 30 
Attendance ratio 0.61 
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A PURDUE UNIVERSITY—March 9, 
1949. The most important factor to 
consider in heating is the human 
body, I. W. Cotton told the Student 
Branch in his talk, New Ideas of 
Human Comfort. Mr. Cotton ex- 
plained how the human body is 
automatically cooled by the evap- 
oration of moisture from the skin 
and how the comfort of the body 
depends on the rate of evaporation. 
He said that less air movement in 
a house added to comfort. This low 
air movement could be accomplished 
by having a greater heating sur- 
face at a lower temperature. He 
also stated that it would be best to 
kill all the cold at its source rather 
than to heat cold air as is com- 
monly done. 

Business matters included a re- 
port on membership by C. H. Sall- 
man and announcements about the 


SOUTHWEST CONFERENCE 
FEATURES TECHNICAL TALKS 
AND WINNING ESSAY 


Prominent members of four 
ASHVE Chapters participated in 
the 5th Annual Southwest Air Con- 
ditioning Conference at College Sta- 
tion, Tex., from March 28-30, 1949, 
and a prize-winning student essay 
on air conditioning was presented. 

On Monday, March 28, the Con- 
ference opened with an address of 
welcome given by Dean H. W. 
Barlow, Texas A. & M. College. 
Opening remarks were made by Dr. 
F. E, Giesecke, New Braunfels, Tex., 
who is a past president of the 
ASHVE. 


Winner of an essay contest spon- 
sored by the Conference is C. P. 
Howard, a student in mechanical 
engineering at Texas A. & M. College 
and former secretary of the ASHVE 
Student Branch there. Mr. Howard’s 
paper was judged the best, on the 
subject, Why I Chose Air Condi- 
tioning Engineering as a Profession. 


Besides the opening meeting, there 
were six other sessions, including a 
night session on Monday and a re- 
ception given by the Texas A. & M 
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placement committee and the Wil- 
liam Batt Award for engineers. At- 
tendance 33. Attendance ratio 0.34. 


A PURDUE UNIVERSITY — Febru- 
ary 25, 1949 (see Indiana report on 
meeting in this issue). 


A TEXAS A. & M.—March 10, 1949. 
Guests at the meeting on the A& M 
College campus, College Station, 
were C. C. Quin, D. M. Mills, and 
B. P. Fisher of the South Texas 
Chapter, Houston. Mr. Fisher spoke 
on Modern Gas Fired Furnaces, dis- 
cussing the principles of combus- 
tion, metals and heat, operation and 
control. Following his talk, a gen- 
eral discussion period brought up 
additional interesting information 
about installation and operation of 
the heating system. 

Short talks were also given by the 














Cc. P. Howard 


Student Branch. During the three 
days, talks were give by the follow- 
ig, many of whom are ASHVE mem- 
bers: R. V. Berry, East Orange, N. J.; 
William Evans, Shreveport, La.; E. 
J. Stern, Dallas; D. B. Knudson, 
Austin; C. E. Blome, Dallas; R. B. 
Collier, Houston; J. F. Schwegmann, 
Dallas; E. E. Rothe and M. J. Shoe- 
maker, Racine, Wis.; J. W. May, 
Louisville, Ky.; J. Donald Kroeker, 
Portland, Ore.; Prof. S. Konzo, Uni- 
versity of Illinois, Urbana, IIl.; C. S. 
Cave, Dayton, Ohio; F. C. Brandt, 
Houston; and J. W. Spiselman, New- 
ark, N. J. 

The talks covered a wide range, 
with discussions on such topics as 
odors, insulation, air cleaning, heat 


Heating 


other two members from the Soy: 
Texas Chapter. Attendance \9 4] | 
tendance ratio 0.57. 





A TEXAS A. & M.—Febru 
1949. The Air Conditioning 
ence to be held at Texas A 4 
on March 28-30 was discuss 
the student branch made plan; 
participate in welcoming con!er 
members. C. V. Brown read 
from the University of Texas s: 
dent Branch, inviting the A. & 
Student Branch to attend 
charter meeting on March 1! 
The annual Engineers’ Da 
held May 7-8 was discussed. A 
mittee was appointed to mak: 
rangements for the equipment t 
demonstrated. A committee was a 
pointed to aid students in summ 
and permanent placement. Attend 
Attendance ratio 0.42 


ee eee 
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pump, air distribution, electro 
controls, and public school venti! 
tion. 

Banquet speaker was J. R. Her" 
ler, York, Pa. who spoke on P 
Present and Future of Air Co) 
tioning. Prof. C. W. Crawford, h« 
of the mechanical engineering a 
partment at Texas A. & M., actec 
as toastmaster. 

At a luncheon given on Wedn 
day the speaker was Charles Blu 
Houston. 

Chairman of the several session 
were: D. M. Mills, Houston; W. 
FitzGerald, Shreveport; Marv: 
Brown, Dallas; A. J. Rummel, Sa 
Antonio; and B. P. Fisher, Housto! 
Two students, C. V. Brown, presi 
dent of Texas A. & M. Studen' 
Branch, and Karl Martino, pres 
dent of the University of Texa 
Student Branch, also acted 
chairmen. 

The 5th Annual Air Conditionin: 
Conference was held through t 
cooperation of the Texas A. & ™ 
College, the three Texas Chapters 
the University of Texas Studen' 
Branch, the Shreveport Chap'te! 
the ASHVE, and the air condition 
ing and related industries of [ex 
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T we 27th edition of the HEATING 
VENTILATING AIR CONDITIONING 
Guwe, distribution of which to 
ASHVE members was completed in 
April, contains the largest technical 
data section (992 pages) ever pub- 
lished to date. 

he 52 chapters of THE GUIDE are 
grouped in sections having the fol- 
lowing headings: Principles, Hu- 
man Reaction to Atmospheric En- 
vironment, Heating and Cooling 
Loads, Combustion and Consump- 
tion of Fuels, Heating Systems and 
Equipment, Air Conditioning, Spe- 
cial Applications and Installation 
and Testing Codes. Through the co- 
operation of more than 40 members 
and other authorities, all chapters 
of the previous edition were re- 
viewed, and improvements made 
wherever current engineering prac- 
tice or recent published data indi- 
cated progress or change in pres- 
entation of any subject 

Some of the special features of 
the 1949 edition are reviewed briefly 
in following paragraphs. 

The theory and mathematical 
background for fluid flow computa- 
tions in the chapter on Fluid Flow, 
have been enlarged upon, and a 
section has been added on Variable 
Flow Meters. 

In the chapter on Heat Transmis- 
sion Coefficients of Building Mate- 
rials, the section on Vapor Trans- 
mission has been enlarged, and the 
method of computing the overall 
heat transmission coefficients of 
walls having high conductivity 
members has been expanded and 
improved. Federal specifications for 
water-proofed building papers have 
been added. 

Permissible limits of air contami- 
nants have been brought up to date 
with current practice, and are given 
in the chapter on Air Contaminants. 

Under the subject of Instruments 
and Measurements, descriptions and 
comments on use of several addi- 
“ional instruments have been in- 
cluded. The chapter has been ex- 
tensively revised and portions have 
been rewritten to clarify principles 
peration and to indicate the 
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precision of various measurements 

In the chapter on Physiological 
Principles, revisions have been made 
in sections relating to human re- 
actions to extremes of hot and cold 
environments. The changes made 
have brought the data on these 
effects up to date with most recent 
research, and also with findings of 
the Armed Services 

Climatic data for both winter and 
Summer have been improved by 





addition of much new temperature 
data obtained from the U. S. Wea- 
ther Bureau. In the chapter on 
Cooling Load, the calculation of 
solar heat gain through walls and 
roofs has been simplified by means 
of tables providing equivalent tem- 
perature differentials which can be 
used with tabulated heat transfer 
coefficients of the structure to ob- 
tain the heat transfer resulting 
from solar radiation, as well as air 
temperature difference. Convenient 
correction factors permit the user 
to apply the data to conditions 
other than those tabulated 

The section on Vaporizing Oil 
Burners has been enlarged in the 
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chapter, Automatic Fuel Burning 
Equipment, and tables and data on 
sizing of gas piping have been 
added 


A new section on Space Heaters 
Their Design, Rating, Installation 
and Operation, has been added to 
the chapter on Heating Boilers, Fur- 
naces, Space Heaters 

Simplified methods of designing 
warm air systems, both for gravity 
and forced circulation systems, are 
outlined, and illustrate the use ol 
the design methods recommended 
by the National Warm Air Heating 
and Air Conditioning Association 
Special treatment is given, in the 
chapter on Mechanical Warm Ai! 
Systems, to the design of systems in 
buildings having a heat loss between 
120,000 and 350,000 Btu per hour and 
also for systems having a greater 
loss 

The chapter on Steam Heating 
Systems and Piping has been im 
proved by the addition of descrip- 
tions and illustrations of the variou 
types of steam traps. Many new 
piping diagrams showing connec 
tions to heating coils have been 
included 

In the chapter on Spray Appara 
tus, the entire sections dealing with 
cooling towers and spray ponds have 
been rewritten to include descrip 
tions of current equipment and de- 
sign information for its application 
Factors affecting location, selection 
and performance of cooling towers 
are given. Illustrations of various 
types of cooling towers are included 

In the revised chapter on Refrig 
eration, particular attention is giv 
en to application of refrigeration 
equipment. A new section on the 
heat pump, and revised tables for 
sizing of refrigerant piping have 
been added 

ASHVE research is the source of 
new tables giving circular equiva- 
lents of rectangular ducts in th 
chapter on Air Duct Design. The 
treatment of losses occurring 
duct systems has been enlarged up 
on, and special consideration 
given to losses caused by area 
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changes. Three methods of sizing 
ducts are outlined, and design ex- 
amples are given. 

Numerous revisions in fundamen- 
tal design data have been added to 
the chapter on Industrial Exhaust 
Systems. 

Problems in drying have been 
amplified in the chapter on Drying 
Systems, and an example is given in 
the solution of a typical drying 
problem, and the selection of a belt- 
type of dryer. New illustrations of 
dryers and new diagrams of drying 
operations have been added. 

The design and control of heating, 
cooling and air conditioning sys- 
tems in modern railway passenger 
cars, street cars, trolley cars, pas- 
senger buses and aircraft, have been 
brought up to date with current 
practice, and modern trends in these 
rapidly changing applications are 
discussed. 

The record of Codes and Stand- 
ards applicable to Heating, Ventilat- 
ing and Air Conditioning practice 
has been enlarged to include 115 
which are of importance to the 
practicing engineer in this field. 
The list of Codes provides informa- 
tion on the latest available edition 
of each Code, together with the ad- 
dress of the organization from 
which each Code may be obtained. 

A complete cross-index provides 
ready reference to the information 
in the Technical Data Section. 

The 1949 edition of THE GuIDE 
was prepared under the supervision 
of the ASHVE Guide Publication 
Committee composed of: R. C. Cross, 
Chairman, A. B. Algren, R. L. Byers, 
R. P. Cook, Nathaniel Glickman, 
B. H. Jennings, H. R. Limbacher, 
W. M. Wallace, II, W. N. Witheridge, 
Cyril Tasker, Ex-Officio, and C. H. 
Flink, Technical Secretary. 

A special feature of THE GuIDE is 
the Catalog Data Section which 
provides concise information on the 
up-to-date products of 249 manu- 
facturers. A cross-index for this 
section provides quick reference to 
sources of supply for equipment 
needed in heating, ventilating and 
air conditioning installations. Avail- 
able equipment is listed under a 
variety of headings in the cross- 
index in order to give the designer 
comprehensive lists of manufactur- 


138 


Ln EPL TIP AIAS 


ers and suppliers of any desired type 
of equipment. 

In a total of 1384 pages, the 27th 
Edition of THe Guipe contains 992 
pages of technical data, and 392 
pages of equipment data. 





The external appearance 
Guide is in conformity with pre; 
ous editions. The size is 6 x 9 jp 
and the book is bound in « bj» 
cloth cover stamped in gold Th, 
price of THE GuIDE is $7.50. 








F. PAUL ANDERSON COMMITTEE APPOINTED 


The engineer or scientist who re- 
ceives the F. Paul Anderson Medal 
for outstanding work in heating, 
ventilating or air conditioning, will 
be selected by a committee of five 
distinguished members of the So- 
ciety, one of whom has been a re- 
cipient of the F. Paul Anderson 
Award. 

Formation of the F. Paul 
Anderson Award Committee has 
been announced by A. E. Stacey, 
Jr., president of the AMERICAN So- 
CIETY OF HEATING AND VENTILATING 
ENGINEERS. The committee person- 
nel consists of Lester T. Avery, 
Cleveland, Chairman; Homer 
Addams, New York City, Dr. F. E. 
Giesecke, New Braunfels, Tex., S. R. 


Lewis, Chicago, and H. C. Murp 
Carmel, Calif. 

Lester T. Avery, first vice 
dent of the ASHVE, is a native 
Ohio. Graduating from Case Ins 
tute of Technology, he became a 
air conditioning and refrigerati 
engineer, and since 1929 has heade< 
his own organization, the Avery E 
gineering Co. 

Homer Addams is the only livi: 
Charter Member of the ASHVE 
having been a member in its firs 
year of existence—1894. He 
been prominent in Society 
ever since, serving as treasurer fro: 
1915-22, as president in 1924, and a 
a member of Council for 10 year: 
In business life, he is chairman 


s 
afial 





LATING ENGINEERS in 


the Award. 


1949, 


lL. Mail nominations to: 





Nominations Invited 


The F. Paul Anderson Award Committee desires to name « 
outstanding and worthy candidate for the Award, and therefore invite 
ASHVE members to help choose such a candidate. Nominations to 
the 1949 Award should be submitted in the following manner: 


|. The F. Paul Anderson Medal shall be awarded to a 
member of the AMERICAN Society OF HEATING AND VENTI- 

recognition of 
achievement or outstanding services performed in the field 
of heating. ventilating or air conditioning. There shall be 
no restriction on account of nationality or sex. 

2. Include full information describing nominee's scientific 

achievements and tell why you think the nominee deserves 


3. Nominations should be postmarked not later than July 1, 


Secretary 
AMERICAN SOCIETY OF HEATING AND 
VENTILATING ENGINEERS 
51 Madison Avenue 


NEW YORK 10. N, Y. 


notable scientific 
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F. Paul Anderson Award Committee 





Homer Addams 
New York, N. Y. 


Lester T. 
Cleveland, Ohio 


Avery Dr. F. E. Giesecke 
New Braunfels, Tex. 


Chairman 





S. R. Lewis 
Chicago, Hl. 


the board of directors of the 
Fitzgibbons Boiler Co 

Dr. F. E. Giesecke has himself re- 
eived the F. Paul Anderson Award 
In 1942 he received the medal for 
iis research work in heat transfer 
ind hot water heating. Dr. Giesecke 
is also a past president of the 
ASHVE, and is the author of several 
technical books. He is a professor 
emeritus at A. & M. College of Texas 
Before his retirement in 1938 he 
was director of the Engineering Ex- 
periment Station at A. & M. He is 
active as a consulting engineer, 
specializing in heating and venti- 
lating 


S. R. Lewis has been a consulting 


ng in schools and public buildings 
A past president of the ASHVE, he 
has served on many committees, 

cluding chairmanship of the So- 
clety’s Committee on Research 

H. C. Murphy, an engineer since 
has been a designer of arms 
for the U. S. Government and a 
specialist in air filtration. He is 
10W a consulting engineer in Mon- 
erey, Calif.. and has been active in 
the ASHVE for 25 years 

The newly appointed committee 


H. C. Murphy» 
Carmel, Calif. 


will invite ASHVE members to sub 
mit nominations for the award 
from among the membership. After 
studying these nominations, the F 
Paul Anderson Award Committee 
will make its recommendation some 
time in October, at which time the 
ASHVE Council will make its choice 
reserving the power, however, to 
decline to make any award for an) 
year if no worthy recipient is nom 
inated 

The F. Paul Anderson Medal was 
created in 1930 by the late Thornton 
Lewis, Philadelphia, and is awarded 
to ASHVE members in recognition 
of notable scientific achievement or 
outstanding services performed in 
the field of heating, ventilating o1 
air conditioning. Since 1932, medals 
have been awarded to seven Society 
members as follows: W. H. Carrier 
chairman of the board, Carrier 
Corp., Syracuse, N. Y.; Dr. A. C 
Willard, president-emeritus of the 
University of Illinois, Urbana, II1.: 
Prof. F. B. Rowley, director, Engi- 
neering Experiment Station, Uni- 
versity of Minnesota, Minneapolis 
Minn.; Dr. F. E. Giesecke, New 
Braunfels, Tex.;: the late F. C 
Houghten, Pittsburgh, Pa.; A. E 


Heating, Piping & Air Conditioning, May 1949 


Stacey, Jr... Svracuse,. N. Y 
late J. H. Walker, Detroit, Mi 


PRES. STACEY GUEST SPEAKER 
AT 6TH OREGON STATE 
CONFERENCE 


Addressing the banquet whi 
maxed the 6th Oregon State Aji! 
Conditioning Conference of Marc 
24, 25, and 26 at Corvallis, ASHVE 
Pres. A. E. Stacey, Jr., emphasized 


the need for research and edu 


in engineering tor humal! 
President Stacey als poke 
technical session earlier in the Cx 
ference on Was the Caveman Bette 
Off Than We Are 

The banquet came at the LOSt 


if the second day of the three day 
conference sponsored jointly by the 
Department of Mechanical Eng 

neering, Oregon State College, Co! 

vallis, and the Oregon Chapter ot! 
the Society Technical ession 
were highlighted by the speech of 
John W. Jame former technica 
ecretary of ASHVE and now chief 


research engineer, McDonnell and 
Miller, Inc., Chicago. Mr. James said 
that health, comfort. safet 


venience and economy were primal 


Carl F Boester and J Donald 
Kroeker both members f the 
ASHVE Council. Mr. Boester gave 

talk and demonstratio: f residen 
tial panel heating and Mr. Kroeke: 


was cnalrman of the Friday afte 


noon session which centered around 
indoor climate, the engineer's tern 
for adequate air conditio 





Alfred E. Stacey. Jr.. 
President of ASHVEI 
Speaker at Conference 
Banquet 
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Members and guests who attended the 6th OSC Air Conditioning Conference 


Some of the subjects covered in 
talks by Society members were: 
Railroad Car Air Conditioning by 
J. S. Locke, Minneapolis-Honeywell 
Regulator Co., Minneapolis; Jnsula- 
tion by Paul D. Close of Simpson 
Industries, Seattle; Oil Burner Noz- 
zles and Combustion by E. O. Olson, 
Delavan Engineering Co. Des 
Moines, Iowa; and Refrigeration as 
Applied to Air Conditioning, by R. 
H. Phillips, Carrier Corp., Los An- 
geles. 

Presiding over some of the tech- 
nical sessions were Bert W. Farnes, 
Farnes and Martig, Inc., Portland: 
and W. C. Baker, associate professor 
of mechanical engineering, Oregon 
State College. Toastmaster at the 
banquet was J. P. McDermott, The 
Trane Co., Portland, and music was 
provided by Music Master Arthur H. 
Bohren, Bohren Plumbing Service 
and Supply Co., Portland. 

W. Bruce Morrison, a past pres- 
ident of the Chapter, presided over 
the installation of the 1949-50 offi- 








cers who are: J. P. McDermott, 
president; R. C. Chewning, vice 
president; A. C. Clark, treasurer; 


K. H. Hanson, secretary; Board of 
governors: K. N. Flocke and W. A. 
Simpson. 

Earl C. Willey, professor of gen- 
eral engineering, Oregon State Col- 
lege, spoke on the 1949 Conference, 
and E. R. Lokey, retiring chapter 
president reviewed accomplishments 
of the Oregon Chapter in the past 
year 


SOCIETY MEMBERS ATTEND 
ENGINEERING EDUCATION 
COUNCIL 

Prof. Carl Kayan, Columbia Uni- 
versity, and Prof. M. C. Giannini, 
College of the City of New York, 
were ASHVE delegates for Pres. 
A. E. Stacey, Jr., at the recent 


meeting of the Engineers’ Council 
for Professional Development, held 
on March 21 at the Engineers’ Club 
in New York. Also attending the 
meeting as a member of the Pro- 





C. F. Boester at the Ore- Pres. A. S. Stacey, Jr., Syracuse, N. Y., John W. James, 


gon State Conference 
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Chicago and J. Donald Kroeker, Portland, Ore. 
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Conference 
past 


gram Committee 
Walter L. Fleisher, 
of the ASHVE. 

The purpose of the meeting 
the discussion of possible way 
improve engineering education 
ciency. 


CCNY STUDENT BRANCH 
HOLDS CHARTER MEETING 


A contingent of New York C) 
ter members including A 
Bearman, Chapter President 


W. H. Driscoll, a past president 


ASHVE, attended the charter n 





W. H. Driscoll 


ing of the new student branc! 


preside 


rs 





the College of the City of New York 


New York City, March 16. 


Welcoming the students into | 
Society, Mr. Driscoll said that he 
ing, ventilating, and air conditi 
ing offered the young enginee! 
Mr. Dris 


career of satisfaction. 


it- 


traced also the growth of the § 


ciety since 1904, when it had « 


200 members, and gave the stud 


an amusing account of his first 


as engineer when radiation was 


culated by rule of thumb. 


A. A. Bearman, president of N 
presented rec 


York Chapter, 


14 
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Tpooks and spoke briefly about the 
society. Other talks were given by 
prof. Carl Kayan, Columbia Uni- 


Syersity, and A. V. Hutchinson, 


ASHVE secretary. Faculty adviser 























Cc. F. Kayan 


of the student branch, Prof. Arthur 
Repetto, also spoke. 

Officers of the new student branch 
at CCNY are as follows: Irving 
Kleinman, president; M. F. Shakun, 
vice president; W. R. Spencer, cor- 
responding secretary; Douglas 
Dengeles, recording secretary; and 
M. H. Segner, treasurer 


UNIVERSITY OF KANSAS 
FORMS STUDENT BRANCH 


Thirty members of the new Uni- 
versity of Kansas Student Branch 
received greetings from the Kansas 
City Chapter at the charter meet- 





D. M. Allen 


ing and banquet held March 23 at 
the University in Lawrence. C. F. 
Boester, ASHVE Council member 
and guest speaker of the evening, 
told the students that successful 
engineering requires a spirit of in- 
quiry, progressiveness and initiative. 

D. M. Allen, also a member of 
ASHVE Council, presented the char- 
ter. Congratulatory letters and tele- 
grams from the Society were read 
before the group. 
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Officers of the Student Branch 
are: Vance Elder, president; J. L 
Williams, vice president; L. H. Noll, 
secretary-treasurer. 

A few days before the charter 
presentation, the student branch 
held its first meeting, attended also 
by 11 members of the Kansas City 


Chapter of the Society and by facul- 
ty adviser Prof. H. L. Daasch, head 
of the department of mechanical 
engineering, University of Kansas 
At the first meeting, H. A. Atwaters 
chief engineer, Combustion Equip- 
ment Co., Kansas City, spoke on 
features of natural gas burning 








John Bowen receives the charter from President Stacey 


OREGON STATE STUDENTS 
RECEIVE CHARTER FROM 
PRES. STACEY 


During the banquet at the Sixth 
Oregon State Air Conditioning Con- 
ference at Corvallis, Pres. A. E 
Stacey Jr. presented the charter to 
the new Oregon State College Stu- 
dent Branch. Accepting the charter, 
John Bowen, president of the stu- 
dent branch, spoke for his group in 
thanking Prof. W. C. Baker and E 
C. Willey, whose efforts culminated 
in the formation of the OSC stu- 
dent branch. 

In the charter presentation Pres- 
ident Stacey was assisted by Pro- 
fessor Baker and by R. T. Mudge 


of the Oregon Chapter. Records fo! 
the student branch were presented 
by J. Donald Kroeker, ASHVE Coun- 
cil member 


NEW DETROIT BRANCH 
GIVEN CHARTER BY AVERY 

Lester T. Avery, vice president of 
ASHVE, made the presentation of 
the charter to the University of De- 
troit Student Branch, at a dinner 
held in Detroit on March 14. Mr 
Avery also spoke briefly about the 
Society, emphasizing its activities 
regarding student branches. The 
charter was accepted by Joseph B 
Olivieri, president of the student 
branch. 





Pres. A. E, Stacey, Jr.. with a group of the Oregon Chapter and the Oregon State 
College Student Branch 


, May 1949 
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Vice Pres. Lester T. Avery 


presents University of Detroit 


student charter to Joseph B. Olivieri 


Development of the University of 
Detroit Student Branch was de- 
scribed by Prof. George B. Uicker 
of the college of engineering. The 
student branch charter meeting 
held in conjunction with the 
regular monthly the 
Michigan Chapter 


was 
meeting of 


Officers of the new student 
branch of the University of Detroit 


are: J. B. Olivieri; James W. Van 
Loon, vice president; Arthur F 
Lewis, secretary treasurer; and 
Stanley H. Kosinski, reporter. The 


student branch has 29 charter 


members 





STUDENT BRANCH ORGANIZED AT 
UNIVERSITY OF TEXAS 


Receiving its charter from Dr. F 
E. Giesecke, a past president of 
ASHVE, the new University of Texas 
Student Branch was officially wel- 
comed by visiting Society members 
at a dinner in the Driskill Hotel, 
Austin, Texas, March 11, 1949. 

Eighty-seven students and guests 





From left to right, Karl A. Martino, 


Dr. F. E. 


heard Karl Martino, 
the new branch, introduce the other 
officers: Daniel Belvin, vice presi- 
dent; and D. P. Collins, secretary 
Faculty sponsor of the branch, Prof 
Wayne E. Long, was also introduced 

Following his presentation of the 
charter, Dr. Giesecke spoke on the 


president of 


Giesecke, “Dr.” DeVines 


Prof. Wayne E. Long, D. S. Belvin, R. F. Taylor and D. P. 


Collins 
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gets the atomic air 


history, accomplishments, ai 
possible future attainments 
Society. ASHVE Council mé¢ on | 
C. R. Gardner and Reg F 
also spoke briefly, and Mr 
presented the record books 
student branch officers. 

D. M. Mills introduced Hi 


DeVines, or “Dr. Atom,” the s 
fic member of 
Chapter. 


the South 


For the next hou: 








Atom Jr.” begins conditioning 
the air 


Atom” kept the audience in su 
between scientific incredulity 
atomic bewilderment 
cussion and demonstration of 
tle Atom Jr.”, the 
tioner. 

Although “Dr.” DeVines car 
explained the use of the atomi 
in the.air conditioners he dé 
strated, the results 
Atom Jr.” left the audience : 
fied as well as amused 


with hi 


atomic al 


from 


A social program with musi 
pleted the evening 





conditioner ready tor 
operation 


May 
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Candidates for Membership 


e Constitution of the Society, as now amended, requires the following mode 


of procedure in votu 


membership in the Society. All applications for membership are to be sent to the Secretary and the names of apy 

their references shall be printed in the next issue of the JourRNAL of the Society or sent to the members in other appr: 
manner as ordered by the Council. When the replies are received from references, the Candidate's appli 

<ubmitted to and acted upon by the Committee on Admission and Advancement soon as possible 

~ When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and assign« 


grad 


month 211 applications for membership have been received and the names of these men and thei: 


the following list 


Members are requested to scrutinize the list with care. The Committee on Admissior 
Council, urge methbers to assume their share of responsibility of receiving these candidates 
Secretary promptly of any whose eligibility for membership is in any way questioned 

All correspondence in regard to such matters is strictly confidential, and is solely 


the duty of every member to promote 


the Council shall vote upon the election of the proposed Candidate for 


Unless objection is made by some member by May 25, 1949, these candidates 


elected to membership will be notified 


Anperson, R. C., Sales Engr., Bryant 
Gas Heating Co., Cincinnati, Ohio 
Proposers: A. W. Edwards, H. A 
Pillen. SECONDERS Hotze, 
A. H. Gerdsen 

Aponte, Rene, Vice Pres., Standard Re- 
frigeration Co., Inc., Santurce, Puerto 
Rico. Proposers: Prof. Glenn 
Radcliffe*, Prof. Alice Parrott Sec- 
onpers: R. R. Cobian*, F. R. Diaz 


Vincent 


Baker, J. H., Sales Engr., The Trane 
Co., Baltimore, Md. Proposers: E. L 
Crosby, W. G. Robertson, Jr. Sec- 
onpers: H. D. Glaser, L. S. MacGann 

Batcom, G. H., Sales Engr., Asbestos 
Supply Co. of Spokane, Spokane, 
Wash. Proposers: E. C. Connell, E 
W. Bunnell SECONDERS WwW &. 
Vrandenberg, H. S. Jennings 

BatcHetor, W. L., Lab’y. Asst., Tuttle & 
Bailey, Inc., New Britain, Conn. Pro- 
posers: R. D. Tutt, Leonard Zavorski 
Seconpers: R. M. Strickland*, M. L 
Bladessori* 

Berman, Arvin, Supt., Alert Plumbing 
& Heating Co.., Inc.. Chicago, Ill. Pro- 
posers: G. W. Bornquist, F. W 
Thompson. Seconpers: C. A. Pickett, 
E. W. Mautner. 

Berry, R. C., Sales Engr., McDonnell & 
Miller, Inc., Boston, Mass. Proposers 
P. H. Devlin, N. W. Swanson. Sec- 
onDERS: George LaRoi, J. W. James 

BHATracuaryA, S. K., Air Cond. Engr., 
Ministry of Works, Mines & Power, 
Government of India, New-Delhi, In- 
dia. Proposers: J. M. Brown, S. R 
Sarkar. Seconpers: B. B. Ghosh, N. V 
Bechir. 

Bonita, J. M., Engr., Equipos Mecani- 
cos de Guatemala, Guatemala City, 
C. A. Proposers: W. H. Wetherell. 
Albert Giannini. Seconpers: Prof 
C. F. Kayan, C. Craumer 

Borcos, E. F., Air Cond Engr., National 
Broadcasting Co.. New York, N. Y 
Proposers: R. L. Stinard, Bernard 
Leventhal. Seconvers: P. C. Hutchins, 
W. S. Bondy 


-member 


Heating, Piping & Air Conditioning. 


by 


the Secretary immediately after election 


Bourquin, P. A., Jr. Engr Wolff & 
Munier, Inc., New York, N. Y. Pro- 
posers: L. L. Munier, P. B. Gord 
Seconpers: R. A. Wolff, C. S. Koehler 


r) 


Cenoiz, Nrnat, Mgr. Air Cond. Dept 
Hill Electric Co., Inc., Wichita, Kar 
PROPOSERS R F. Bauer Oo. P 
Bullock SECONDERS Dean T. M 
Marshal*, L. N. Barlow* 

Couturns, N. R., Jr.. Sales Engr., J. R 
Dowdell & Co., Dallas, Tex. Propos- 
ers: R. A. Mixon, J. R. Dowdell. Sec- 
onvers: G. A. Linskie, R. G. Lyford 

Cronkuitre, E. G., Foreman, Pur 
Mansell Co., Ltd., Toronto, Ont., Can- 
ada. Proposers: W. R. Blackhal 
William Philip. Seconpers: M. C 
Bailey, Ernest Fox 


Davis, P. G., Vice Pres., Sec’y. & Trea 
C. W. Davis & Son, Inc., Huntingtor 
W. Va. Proposers: C. W. Davis, Prof 
Mer! Baker. Seconpers: E. B. Penrod 
L. O. Johnson 

Dieter, G. M., Dist. Mgr., Minneapolis 
Honeywell Regulator Co., Spokane 
Wash. Proposers: W. C. Vradenburg 
E. W. Bunnell. Seconpers: E. C 
Connell, H. S. Jennings 


Eastman, J. S.. Mgr. Fuel Oil Di 
Conger, Lehigh Coal Co., Ltd.. Toron- 
to, Ont., Canada. Proposers: G. H 
Hopper, H. A. Baxter. SeconpDERS 
G. S. McKernan, H. R. Roth 


Frrcu, Haro.p, Tech. Engr., Davidson & 
Co., Ltd., London, England. Propos- 
ers: H. W. J. Lipscombe, H. W 
Pasteur. Seconpers: G. R. Beavers 
S. G. Saunders 

Foster, W. H., Partner & Engr... W. W 
Rosebaugh Co., Salem, Ore. Propos- 
ers: E. R. Lokey, B. W. Farnes. Sec- 
ONDERS: W. R. Burton, T. E. Taylor 

Frymire, T. R., Sales Engr., J. R 
Dowdell & Co., Dallas, Tex. Propos- 
ers: J. R. Dowdell, R. A. Mixon. Sec- 
onpvers: G. A. Linskie, R. G. Lyford 


May 1949 


membership by 


letter ballot. During the 


sponsor are publishes 
ana Advanceme nt 
to membe I 
{ ‘ od of tl S 
} } ‘ pon | e { | 
(,I BBS J W Mec! Ens Emmert & 
Trumbo, Chicago, Ill. Proposers: E. P 
Hecke Ji S M Ty lini SECONI 
ers: C. M. Burnam, Jr., R. O. Ne 


HaANeBeRG, R. O., Sale Eng Pa 
Pumping Co., Portland, Ore. Propo 
erS: L. R. Jones, E. R. Lokey. Sere 
ONDERS W B Morrisor K R 
Murhar 


Harris, R. J Partner, Ace Ref: eratiol 
Heating Co.., Spokane Wa I Pro 
POSERS: E. W. Bunne E. C. Conne 


SECONDERS: W. C. Vradenburg. H. S 
Jennings 
Harrison, W. D., Sales Enegr.. Eng 


Lauer Inc 


Los Angels Calif. Pro 
posers: J. L 


McCullough, L. J. He 
SECONDERS R Cc Snow R 
English* 

Harvey, J. L.,. Owner, John L. Harve 
Co., Spokane, Wash. Proposers: E. W 
Bunnell, E. C. Conne SECONDE! 
W. C. Vradenburg, J. S. Jennings 

Hayes, W. B., Asst. Engr.. Thomas | 
Taylor, Cons. Eng: Portlar Ore 
Proposers: T. E. Tavlor. R. T. Mudge 
Seconpers: K. H. Hanson, H. K. Mea 

Henriquez, V. C., Managing Dir., N. \ 
Technische Handelmaatschappij “EL 
GA’, Curacao, N. A 
Driebergen*, J. F 
ers: W. J. Goslinga*, G. Schoor 

Hoenn, S. J Mgr Self Contains 
Equip., Carrier Cory New York 
N. Y. Proposers: W. H. Driscol 
O. W. Armspach. Seconpers: R. H 
Leveridge, Albert Giannini 

Huprer, R B Eng Fe eime! 
Wagner, New York, N. Y. Proposers 
C. S. Pabst, O. W. Armspach. Se 
ONDERS C. W. Hartmar A. F 
Hinrichsen 


PROPOSERS L’ 


Groots SECOND 


Jacosson, O. T., Sales Engr.. The T: 
Co Portland, Ore PROPOSERS J. P 
McDermott, S. H. Graf*. Seconpers 
E. E. Kelly, D. S. Ber 

Jones, T. M., Asst. Sex 
Inc Dallas, Tex 


Farwe ( 
Proposers: G. A 
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Linskie, A. B. Carter. SECONDERs: Nessitt, H. H., Estimator, J. M. Harder Proposers: A. N. Hixson‘, Ws 
R. A. Mixon, J. P. Dillard. Plumbing & Heating, Portland, Ore. Luckens*. Seconpers: L. P 0 
Proposers: T. E. Taylor, J. T. A. E. Dansereau*. ‘J 

Keecan, P. J., Field Engr., American Burtchaell. Seconpers: K. H. Hanson, Seety, D. F., Sales Engr. # 
Air Filter Co., Inc., New York, N. Y. R. T. Mudge. Stephenson & Co., Ltd. St | 
Proposers: W. L. Gabbert, S. G. Nosat, C. J., Mgr. Iron Fireman Div., N. B., Canada. Proposers: Pp 
Syska. Seconpers: H. B. Matzen, The Bimel Co., Cincinnati, Ohio. Darling, A. J. Nickle. Secowones D 
A. C. Buensod. Proposers: F. J. Ward, H. W. Moore. W. G. Hole, James Wilson. J 

Kinney, R. C., Instructor, University of Seconpers: E. W. McNamee, Trevor Serer, E. N., Engr., Davis Heating 
Houston, Houston, Tex. PRoposERs: Reiley. Air Conditioning, Omaha, Nebr. Pro. 

A. A. Rasmussen, C. A. Myers. Src- ; posers: T. E. Davis, K. E. Mar 
onpers: L. L. Ladewig, B. P. Fisher. ©'Donnewt, E. J., Sales Engr., Powers Seconpers: D. E. McCulley, 

Knupson, W. A., Vice Pres.-Engrg., Regulator Co., Chicago, Ill. Propos- Carter. T 
Silvercote Products, Inc., Chicago, III. ers: R. M. Spencer, R. S. Moore. Sec- Snook, Epwin, Pres., Snook & A wo 
Proposers: R. S. Dill, R. H. Heilman. onvers: J. C. Scott, C. A. Gustafson. Inc., Amarillo, Tex., Proposers: W 4 
Seconpers: O. J. Prentice, C. M. O'Nent, K. E, Mgr. Air Cond. Dept., Catlett, H. G. Clark, Jr. Seconpers A 
Burnam, Jr. Trane Co. of Canada, Ltd., Toronto, R. M. Burgess, E. J. Hatzenbuehk 

Ont., Canada. Proposers: H. M. Sova, C. R., Supvsr. of Installatio: 

Lake, S. T., Jr. Sales Engr., J. R. Treleaven, J. F. O'Neill. Seconpers: Commercial Sheet Metal & Weldin: 
Dowdell & Co., Dallas, Tex. Propos- R. Ramsey, J. L. Neilans. Corp., Detroit, Mich. Proposers: |. } 
ers: J. R. Dowdell, R. A. Mixon. Sec- Oscanyan, W. H., Sales, Norman S. Johnson, W. L. Swadling. Sreconness 
onpers: G. A. Linskie, R. G. Lyford. Wright & Co., Portland, Ore. Propos- E. F. Hyde, E. A. Haber* 

Lemmons, J. J., SR., Htg. Specialist, The ers: E. R. Lokey, A. E. Kendrick. Srepuanorr, L. J. Field Engr. Jo! 

Ohio Fuel-Gas Co., Springfield, Ohio. Seconpers: J. A. Reynolds, V. A. J. Nesbitt, Inc., Indianapolis 
Proposers: R. H. Harman, R. H. Beers. : a Proposers: R. G. James, W 
Hegele. Seconvers: W. M. Myler, Jr., OsTERGREN, C. W., Equipment Specialist Fenstermaker. SEconpers: G 
H. G. Havs. , CAF-7, U. S. Naval Advanced Base Supple, A. B. Keller. 

Lovas, C. B., Supervising Engr., Rossoe Depot, Pt. Hueneme, Calif. PRoPOS- Srrassie, J. C., Draughtsman & Esti- 

Mfg. Co., Seattle, Wash. Proposers: ERS: H. R. Stevens, J. F. Kooistra* mator, Messrs. Matthew Hall & C tC 

R. H. Liniger, E. P. Allen. Seconpers: Seconpers: T. A. Marshall, J. W. Ltd., London, England. Proposers 

J. L. Brainerd, M. C. Toliver. Banteau*. S. Kindler, H. L. Egerton. Seconver: 
Parsons, H. R., Sales Repr., Owens- : A. C. Machadam*, J. J. Meyer 

Martin, P. L., Chief Engr., Htg. & Vtg. Corning Fiberglas Corp., Columbus, Swanson, J. R., JR., Jr. Proj Eng 
Dept., Handcock & Dykes, Cons. Ohio. Proposers: L. E. Favret, R. B Avery Engineering Co., a-oevolam 
Engrs., London, England. Proposers: Breneman. Seconpers: E. A. Norman, Ohio. Proposers: J. M. Blask * o 
J. R. Kell. W. L. Swain. SECONDERS: Jr.. J. M. Grimm. Wilhelm. Seconpers: Dennis Bogg 

oie P. aera pat rhe segue PascHAL.L, W. C., Dept. Head, Koeppen L. C. Burkes. 
aureR, W. L., Construction Supt., & Baldwin, Inc., Denison, Tex. Pro- , ' ae 
Johns-Manville Sales Corp., San An- posers: C. A. Barbeck. S. S. Brandt. ae eee i 
tonio, Tex. Proposers: R. P. James, SEeconpeRs: W. C. Steinle*. W. A. tie incmseg © c ls “_ 

T. N. Inglis, Jr. Seconpers: O. W. MeNichols*. Phone . Sele 
: ; Bunnell. Seconpers: E. C. Conne 
Schuchart, L. A. Ingle, Jr. Patterson, A. E., Sales Engr., United gag a oe 
McCreery, W. B., Jr., Vice Pres. & Chief Mtesteie Gerviesn. Menres. La. Pao- . & 8S. kK 


Engr., T. King McCreery, Inc., Pitts- 


Tay or, L. F., Tech. Engr., J. J. Niver 


posers: M. E. Phillips, O. H. Atkins. t: 
burgh, Pa. Proposes: E.C.Smyers, Sgconpens: W. E. FitzGerald, A. Hg, utd» Auckland, New Zealané 
F. C. McIntosh. Seconvers: P. A. Otto. ~4 sei “ecenaiiaien EM Ta ° 
Edwards, C. L. Benn. Patton, R. L., Dist. Repr. Sales Engr., ot. , 
Moopy, D. L., Sales Engr., J. R. Dowdell Minneapolis-Honeywell Regulator Siete rq W Ener Es | 
& Co., Dallas, Tex. Proposers: R. A. Co., Shreveport, La. Proposers: W. E. Ste Rodan & Co. St Seis NR 
Mixon, J. R. Dowdell. Serconpers: FitzGerald, R. M. Hood. Seconpers: ame Basscemes: A. B. Dorie 


G. A. Linskie, R. G. Lyford. 
Morean, O. W. Dist. Repr., Air Cond. & 
Refrig. Div., Worthington Pump & 
Machinery Corp., Cincinnati, Ohio. 
Proposers: C. V. Bengle, H. W. Moore. 


A. H. Otto, S. W. Beaty. 

PeTERSEN, J. O., Sales Engr., Minneap- 
olis-Honeywell Regulator Co., Spo- 
kane, Wash. Proposers: W. C. 
Vradenburg, E. W. Bunnell. Seconp- 


A. J. Nickle. Seconpers: W. G. Hol 
James Wilson. 

Tuomson, D. W., Cons. Mech. Eng! 
D. W. Thomson, Vancouver, B. C 
Canada. Proposers: H. M. Treleave! 


Seconpess: F. B. Leinhart, J. C. ers: E. C. Connell, H. S. Jennings. oe Riekkonne: D 
Thompson*. ; Peterson, J. H., Sales Engr., Anchor Peckenpaugh IF O'Neill 
Munier, E. H., Jr. Engr., Wolff & Post Products, Inc., Fluid Heat Div.., > be 


Munier, Inc., New York, N. Y. Pro- 
posers: L. L. Munier, P. B. Gordon. 
Seconpers: R. A. Wolff, C. S. Koehler 

Murpny, W. C., III, Field Supvsr. & 
Estimator, Equitable Equipment Co., 
New Orleans, La. Proposers: R. B. 
Guest, W. B. Moses, Jr. SEcoONDERs: 
W. P. Oster, R. K. Goode. 

Murray, G. C., Engr., Marius Anderson, 
Cons. Engr., Spokane, Wash. Propos- 
ers: E. C. Connell, E. W. Bunnell. 
Seconpers: W. C. Vradenburg, H. S. 
Jennings. 


* Non-member 


Baltimore, Md. Proposers: T. H. 
Smoot, C. H. Soderberg. Seconpers: 
M. J. Donahue*, R. D. Logee*. 


Ratue, R. M., Sales, Federal Boiler Co.., 
Midland Park, N. J. Proposers: Louis 
Barfus, E. J. Ritchie. Seconpers: H. S. 
Steele, H. B. Hoffman. 

Ryan, J. C., Htg. Engr., J. Varming & 
Partners, Dublin, Ireland. Proposers: 
J. Varming, L. C. G. Leonard. Sec- 
onDERS: J. A. Kenny*, J. V. Tierney*. 


ScHieIn, R. L., Htg. Engr. A. E. 
Dansereau Co., Inc., Philadelphia, Pa. 


Tuornton, G. E., Prof. of Mech. Eng! 
Washington State College, Pul!mar 
Wash. Proposers: W. C. Vradenburs 
E. W. Bunnell. Seconpers: FE. © 
Connell, H. S. Jennings. 


Vernay, H. A., Jr., Sales Engr., Dra’ 
Corp., Pittsburgh, Pa. Proposers 


H. A. Pietsch, R. D. Darrah. Secon?- 


ers: R. M. Rush, L. C. Smith. 


Wessner, W. C., Sales Mgr., T. Kine 
McCreery, Inc., Pittsburgh, Pa. Pr0- 


posers: E. C. Smyers, F. C. MclIntos! 
Seconvers: P. A. Edwards, C. L. Ben! 
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SERS 


Jr.. H. S. Iskyan. 





L. S. O'Bannon, 
Bettencourt, R. N 


Batt, H. C 

Crow, M. L 
Doyen, W. A 
Encusx, A. C., JR 
GREENWELL, G. G 
Hucues, E. D. 
Joyce, D. J. 
K.AMPERMAN, R. D 


College of the City of New York, New York, N. Y. Proposers 
A. V. Repetto, Irving Kleinman. Seconpers: Douglas 
Dengeles, M. F. Shakun 


. AvpertT, R. A 

, ArnaAo, EDWARD 
BaperR, BENEDICT 
Dwork, M. J 
Garpner, F. H 
Go.ps.aTT, B. R 
Go.ick, GEORGE 
Kapiicek, M. V 
Lari, G. A 


Bure, G R., Contractor, Durham, N.C 
proposers: W. M. Wallace, II, F. T 
Daddario. SECONDERS: Alton Skinner, 


The following candidates are students from the colleges and 


Vradenburg, H. S. Jennings 


YARDEN, Uriet, Design Enegr.. 


Wes: C. C., Sales Engr., Crane Co., Woop, K. M., Partner, Daugherty posers: L. M. K. Boelter, S. S. Smit! 
ink ma City, Okla. Proposers Engineering Services, Spokane, Seconpers: H. J. Baker Haro 
1 R. Patten, W. B. Loeffler. Seconp- Wash. Proposers: E. W. Bunnell, Haltenhof* 
+ T. Donceel, G. W. Cornman E. C. Connell. Seconpers: W. C 


ZearR, GLENDALE, Br. Mgr., General Cor 
trols Co., Dallas, Tex PROPOSERS 
K. W. Schick, V. C. Kneese. Seconp 


Doyle & 


Roth Mfg. Co.. Newark, N. J. Pro- ers: W. A. Catlett, H. G. Clark, Jr 


STUDENTS 


universities listed as follows 


ERS A. & M. College of Texas, College Station, Tex. Proposrrs 


C. V. Brown. Seconpers: H. J 
Hughes 


Manousos, W. B 
MAXWELL, W. W 
Mayes, L. R 
RIcHarp, W. E 
Trver, W. D 
Tomurnson, H. R 
WaALTERs, B. W 
WituraMs, M. P 


Marcus, Davin 
MARTIN, EUGENE 
MEASER, ALFRED 
MeskKauskas, A. J 
Roman, W. A 
SALZMAN, MELVIN 
SeverIno, J. V 
Tauser, A. S 
Werman, K. K 


Kansas State College, Manhattan, Kans. Proposers: H. F 


Dietrich*, G. A. Sellers 


E. J. Mertz* 
STewarT, K.S 


Seconpers: H. P. Adams 


S Louisiana Polytechnic Institute, Ruston. La. Proposers: A. E 
Williams*, W. E. FitzGerald. Seconpers: R. M. Hood 


R. F. Taylor 


Autey, W. M. 
BAGGARLY, STEWART 
Baur, M. F 

Borte, N. A 

Bray, R. L 
Caskey, D. M 
Cox, J. C. 
CRAIGHEAD, K. R 
CumminGs, D. C., Jr 
CuMINGS, KENNETH 
Dupuy, J. A. 
Eaton, J. A 
Ecmore, J. C 
FRANKLIN, F. E. 
Git, W. M., Jr 
GLENN, B. C 

Hare, A. H 

Hatt, G. B 


ember 





Harkey, T. G 
Hayes, H. D 
Humpnurties, J. R. Jr 
LeDov, C. N 
McGee, D. H 

Me ton, J. T 
NortH, C. F 
Parmer, D. C 
Parker, H. A 
Pavia, E. H 
SANForD, G. W 
SINGH, IGBAI 
TRAYLOR, J. H., Jr 
WituiaMs, J. B 
WiuiaMs, J. R 
Waricut, N. O., Jr 
Yover, J. F., Jr 
Younc, H. M., Jr 
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University of Illinois, Urbana, Ill 


Michigan College of Mining & Technology, Houghton, Mic! 


Proposers: F. E. Wittig. R. R. Seeber*. Seconpers 
V. O. York*, A. P. Young 


Woe k, R. J 


Michigan State College, East Lansing, Mich. Proposers: C. H 


Pesterfield, L. G. Miller. Seconpers: J. T. Andersor 
K. E. Robinsor 


BarretTr, J. C Joseru, E. A 
Barrett, ©. H JURGENSEN, R. W 
Curtis, S. R L’Hore, J. D 
GALLAHER, G. L Soperstrom, E. C 
Gunn, R. L Stoucn, R. A 
Haccarp, J. E 


Purdue University, W. Lafayette, Ind. Proposers: F. B. Morse 


W. T. Miller. Seconpers: M. E. Naftzger, C. M. Wad 


ALLMAN, L. J 
ARMSTRONG, D. T 
BeaAcHamM, R. K., Jr 
CALLAHAN, M. E Ousen, H. L 
Cirnton, C. M OSTRANDER, D. R 
Fox, G. P Pierce, J. W 
Free, W. F., Jr Prerson, J. H 
FREUND, N. J Ricuey, H. S 
FuSILLO, PASQUALI Sciscor, K. L 


Messeruie, R. L 
Miiiter, C. E 
Moore, F. A 


Hicerns, J. K SuHaw, H. B 
Hinkens, H. A SINGLETON, D. G 
Hreex, H. E STEINBACH, J. G 
Hunt, E. A Stevens, J. J 


Jounson, R. A Turpin, R. B 
Kunaric, J. M Vapor, R. L 
LAMP, R. W Vetter, C. H 
Larson, J. L Vore., C. J 
LICHTENFELD, S Wrixins, T. W 
Lyncn, A. E WituraMs, D. H 
Martin, C. A WituiaMs, D. M 
Me icuar, R. J Waricnt, W. F 


Proposers: F. B. Morse. W. T. Miller. Seconpers: J. W 
Roberts, M. E. Naftzge 

Bauer, J. E Mercer, W. H 

Harpinc, J. H SumMKA, E. H 

Proposers: R. J. Marti: 
J. R. Carroll, Jr. Seconpers: A. N. Fleming, S. F 
Gilman 

Lepinc, F. R. G 

Proposers: R. J. Martin*, J. R. Carroll, Jr. Seconper 
A. N. Fleming, C. D. Greffe 

Srerer, R. L 

Proposers: N. A. Buckley, S. Konzo. Seconpers: J. R 
Fellows, R. J. Martin 


Towne, T. L 


1 1RRARILS 


, 


rn 


MICHIG/ 


UNIVERSITY Of} 
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BoNEBRAKE, JOHN H., Asst., J. Donald 
Kroeker, Cons. Engr., Portland Ore 
Proposers: J. Donald Kroeker, R. C 
Chewning. Seconpers: W. D. Maxwell, 
K. H. Hanson. 


FREEMAN, J. A., Partner Engr., Western 
Engineering Co., Portland, Ore. Pro- 
posers: B. W. Farnes, J. Donald 
Kroeker. Seconpers: W. B. Morrison, 
J. H. Bonebrake. 


Huun, W. E., Walter E. Huhn, Engr, & 
Contr., Waukegan, Ill. Proposers: J 
S. Kearney, M. J. Bamond. SEconpDERS 
E. M. Mittendorff, H. J. Prebensen 


LaNnGpon, T. C., T. C. 
Portland, Ore 


Langdon Co., 


Proposers: K. R 








PERSONALS 
R. C. Champlin has been ap- 
pointed general manager of the 
J. L. Gillen Co., Dowagiac, Micb.., 
manufacturers of automatic gas 
and oil heating equipment. Mr. 


Champlin was formerly with the 
Richmond Radiator Co., Detroit 


ow 


Formation of the Don E. Hawk 
Associates, Inc., New York, N. Y., as 
manufacturers agents, has been 
announced by Arnold Croohe, vice 
president and a member of ASHVE 
Officers are Don E. Hawk, president, 
R. A. Rankel, assistant treasurer, 
and L. D. Carr, secretary, all of 
whom were formerly associated 
with the William W. Short Co., Inc. 


cw 
L. E. Pelletier, Newton, Conn., re- 
cently established a manufacturer's 
agency to cover the four states of 
Connecticut, western Massachu- 
setts, Rhode Island, and Vermont. 


cw 
Sidney A. Whitt, elected vice 
president of engineering for Cordley 
& Hayes, New York, N. Y., will di- 
rect development, design, and ap- 
plications engineering for water 
cooling and allied fields. 
cw 


R. A. Wilson has been appointed 
Columbus, Ohio, representative of 
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ADVANCEMENTS 


Murhard, B. W. Farnes. Se&conpers 
Walter Hanthorn, R. W. Martig 


Munce, R. T., Htg. Engr., H. K. Mead, 
Portland, Ore. Proposers: J. Donald 
Kroeker, E. R. Lokey. Seconpers: J 
P. McDermott, T. E. Taylor 

Norte, W. R., Htg. Engr., B. Lewis 

Plumbing & Heating Co., Portland, 


™ Ore. Proposers: J. A. Reynolds W. A 
Simpson. Seconpers: A. N. Hoss, Dick 
Blankenship 


Pueirer, V. A., Supt. Acme Metal 
Works, Inc., Portland, Ore. Proposers: 
T. H. McClung, W. A. Simpson. Sec- 


Warren Webster & Co., Camden, 


N. J. 


SMOKE PREVENTION GROUP 
TO MEET IN SOUTH 


Four Society members will par- 
ticipate in the air pollution con- 
ference to be held from May 23 to 
27, 1949 in Birmingham, Ala. The 
meeting is the 42nd Annual Confer- 
ence given by the Smoke Prevention 
Association of America, Inc 

Taking part in the panel discus- 
sion of A Model for Smoke and Dust 
Regulation Laws will be: H. F. 
Hebley, Pittsburgh, speaking on 
Rules and Regulations; T. C 
Cheasley, Kansas City, Mo., discus- 
sing Permits, Installations and Op- 
erations, and R. L. Wolf, Indianapo- 
lis, Ind., speaking on Standards of 
Dust Measurement. 

The smokeless stove of the Uni- 
versity of Illinois will be described 
by Prof. J. R. Fellows, department 
of mechanical engineering, Univer- 
sity of Illinois, Urbana. Among other 
reports to be given are talks on the 
heat pump, medical aspects of air 
pollution, locomotive smoke abate- 
ment, the solid fuels industry, hot 
gases from high stacks, and air 
pollution in the steel industry 

An inspection trip will be made 
to the site of an underground gasi- 
fication experiment at Gorgas, Ala. 
on May 27. Information about the 
conference may be obtained from 
Charles W. Gruber, Dept. of Safety, 
Bureau of Smoke Inspection, City 


Heating, Piping & Air Conditioning, Ma 


Dick 


ONDERS: 
Hanson. 


PysHuer, M. W., Sales Megr., S 
Supply Co., Portland, Ore. P: 
G. H. Risley, R. W. Martig 
ERs: B. W. Farnes, W. R. Bu 


Blankenshi; 


SANpDsTep, P. F., Pres. & Ger 
Pan-L Heat Corp., Portlar 
PROPOSERS: J. Donald Kroek;¢ 
Graf*. Seconpers: W. R. No: 
McDermott. 

Situ, E. D., Vice Pres. & Mg 
ery Div., The Lang Co., Inc., S 
City, Utah. Proposers: E. V 
D. R. Wilde SECONDERS 
Campbell, C. E. Ferguson 


of Cincinnati, 411 Lincol: 
Drive, Cincinnati 3, Ohio 


OBITUARIES 
M. V. Eicholtz—The Societ 


been informed of the death M 
Eicholtz of Wauwatosa, Wis. M 
Eicholtz was 60 years old 

At the time of his deat 
Eicholtz was district mana 
Ilg Electric Ventilating Co. at M 
waukee, a position he had hx 
many years. Prior to his a} 
ment in the Milwaukee offic 
1920, he was district mana 
St. Louis for four years 

His early experience included 
sociation with the Bloomfield Lig 
Power and Water Works at B 
field, Mo. He had been a member 
ASHVE since 1942 and belon 
the Wisconsin Chapter 


— 


W. R. Etie—Word has bet 
ceived from the South Texas ‘ 
ter of the death of W. R. Eti 
Houston, who had been an ASHVE 
member since 1943. 


Mr. Etie has been in the he 
ventilating, and air condit 
fields for many years. A nativ 
Texas, he was born in Galves' 
1888, and owned and manag 
own business in Houston. Ther 
was engaged in constructing heating 
and air conditioning duct work 
was an active member of the § 
Texas Chapter. 


— 
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AND STUDENT BRANCHES 
S E ty T/ O N (41 Chapters—S Student Branches) 

=, 
Atlanta: Organized, 1937. Headquarters, Atlanta, Ga. Meets, First Ontario: Organized, 1922. Meodemarters, Toronto, Ont Canas 
Fri — eae Leo Sudderth, Jr., 810 Bona Allen Bidg., Atlanta 3. Meets, President, E. 55 kd Simcoe St., © sronty | 
Secre A. Player, 313 Techwood Dr., N. W., Atlanta. Secretary, H. R. Roth, 57 Bloor St., W to, Ont. : 
Ores Organized, 1939. Headquarters, Portland, © , 
Central New York: O 1944. Headquarters, Syracuse, N. = Thursday after irst Tuesday. jHeadaua J.P. SteDormatt. ‘ Mee 


President, V. S. Day, 300 S. Geddes St., Syracuse 1. Secretary, J. 


Carpenter, 3515 Midland Ave., Syracuse 7 


Central Ohio: Organized, 1944. Headquarters, Columbus, Ohio. 
Meets, Third Monday. oases. WwW. M. ler, Jr., P.O. Box 267, 
Columbus 16. Secretary, H 


G. Hays, 851 W. rd Ave., Columbus 8. 

Cincinnati: O zed a. Head rters, Cincinnati, Ohio. Meets 
First Tuesday. dent, M. E. Ma ewson, 1211 En r Bidg.. 
Cincinnati 2. Secretary, E. W. McNamee, 1729 John St., Cincinnati 14. 


Cennecticut: O Headquarters, New Haven, Conn. 


rganized, 1940. 
Third Li as a President, E. C. Marsden, 44 Hicks St., Hart- 


Meets, 
ford. Secretary, T. L. Arnold, 26 Francis Ave., Hartford. 
a ee oy 1939. Headquarters, New Orleans, La. Meets, 
President, L. V. Busenlener, 2927 Jackson Ave., New 


Orleans 13. Secretary, Ralph Elizardi, 31444 St. Charles Ave., New 
Orleans 12. 


Golden Gate: Organized, iest Headquarters, San Francisco, Calif. 
Th . V. Hickman, 


Meets, 1129 Folsom S&t., 
San Secretary, R . Cushing, 1136 Howard St., San 
Francisco 3. 


Illinois: 6 OF anized, 1906. ey Chicago, Ill. Meets, Second 
Monday. Presi ent. C. M. Bumam, Jr. 6 N. Mi Ave., Chicago 2 
Secretary, G. W. Bornquist, 629 W. Washington Blvd., . 


Chicago 6 
Indiana: y, Preside x" Headquarters, Indiana ae Ind. Meets, 
Fourth wrieey dent, R. Jordan, 311 E. South St., Indianapolis 4. 
Secretary, C Sno ill E. 34th St., Indianapo lis 5. 


Iowa: Organized 1940. Ay oy ne Moines, Ia. Meets, Sec- 
ond . President, D a id Fifth Ave., Des Moines 14. 
Secretary, R. S. Stover, Kresge B , Marshalltown. 


Kansas City: 
Meets First M 
City 8. Secretary, M. oly ist Main ne oo City 


Manitoba: Organized, 1935. ey Winnipeg, Man., Canada. 
Meets, Third Th President, J. a ae Notre Dame 
a — Secretary, D. F. Michie, Notre Dame Ave., 


Cragnined. ng Beate rters, ry Ci 
Presiden Gould, 1934 Rd., a 


Massachusetts: Copentoce. 1912. Headquarters, Boston, Mass. 
Meets, Third dent, R. T. Kern, 51 Claflin St., Leominster. 
Secretary, D. W. Blair, 87 Withington Rd., Newtonville. 


Memphis: Organized, 1944. Headquarters, Memphis, Tenn. Meets. 
Third Monday. President, W. L. Wellford, Jr., 1584 Harbert Ave., 
Memphis 4. Secretary, A. T. Bevil, 1521 Waverly Ave., Memphis 6. 


Michigan: Organized, 1916. Headquarters, motels, Mich. Meets. 
First Monday after 10th of —~% President, E. F. Hyde, 708 Oakland 
Ave., Birmingham. Secretary, J. H. rains 5050 Joy Rd., Detroit 4. 


Minnesota: Organized, 1918. pogyeeetes, Minneapolis, Minn. 
Meets, First Monday. President, O. * tive 5000 16th Ave., S., Min- 
neapolis 7. Secretary, E. F. Snyder, 4324 Zenith Ave. N.. 
Minneapolis 12. 


Montreal: Organized. 1936. Headquarters, Montreal. Que., Canada. 
Meets, Third Monday. President, S. W. Salter, 3410 Trenholme Ave.. 
a Secretary, J. G. Chenevert, 1010 St. Catherine St. W.., 

ontreal. 


Nebraska: Organized, tose. Heodeuarters, Omaha, Neb. Meets, 
Second , President. .- ¥ 27 So. Main St., » Cues 
Bluffs, Ia. Secretary, F - Rank: ot St., Omaha 2 


New Vork: Organized, 1911. Headquarters. New York. N. Y 
Meets, Third Monday. President, H. S. Johnson, 39 Cortlandt St., 
New York 7. Secretary, Carl H. Flink, Room 3000, 51 Madison Ave.. 
New York 10. 


Nerth Carolina: O . 1939. Headquarters, Durham, 
Meets, rterly dent, DeParx — = Idlewiide™ br. 
Winston-Salem. Secretary, R. B. Crosland, Jr., 1 S. Marshall St. 
Winston-Salem. 


North Texas:  omenet _ Headquarters, Dallas, Tex. Meets. 
Third e, Buckner aoe Dallas 10. 
Secretary, A. B. Ullrich, Jr., 715 [tests St., Dallas 1 


Northeastern Oklahoma: Organized, 1948. Headquarters, Tulsa 
Okla. President, W. R. Lee, 303 Beacon Bidg., Tulsa 3. tary. R. F. 
Shoemaker, 1136 So. Peoria, Tulsa. 


Northern Ohio: Organized, 1916. Head ay ee ae, Ohio 
Meets, Second Monday. President, W. R. Ave 
aeons. Secretary, John Richmond, 10210 Woodland Ave., Cleve 
an 


Oklahoma: Organized, 1 Headquarters, Oklahoma City, Okla 
Meets, Second Monday. President J. H. § Jr., 1303 N. Klein 
, = City 6. Secretary, J. R. Patten, N.W. Second St., Okla- 
homa City. 
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. Dekur 
Bidg., Portland 4. Secretary, K. H. Hanson, 6317 S.E. 40th St. %ors.- 
Ps ge | Berson: Oo and 7. - Peateeten, | Seat ec 

ee Tuesday. Bysom, 1214 FE ay 
Bremerton. Secretary, D. O. Mead. Ty Arctic Bidg., Seattle « 8 


Philadelphia: Organized, 1916 Headquarters, Philade!»hia p, 
Meets, Second Thursday. President, F. H. Buzzard, 213-15 S i 
Philadelphia 7. Secretary, C. F. Dietz, 3449 W. Indiana A P} 
delphia 32. 

Pittsburgh: Organized, .s aden, Pittsb 


Second Monday. are. E. Park, 201 E. Carson Pt tsburg 
19. Secretary, E. ‘y tH Jr., 231-33 Water St., Pitts. vurgh 2 


Rocky Mountain: ea. 1944. Headquarters, Denver, Co) 
Meets, Let mag Fred Jenesen, 1123 W. Third Av 
Denver 9. Secretary, C. Allen, 4467 King St., Denver 11 

St. Louis: Cupninss. 1918. Headquarters, St. Louis, Mo. mM 

First Tuesday. President, B. L. Evans, 571 Stratford Ave., _Univenty 
City. Secretary, C. H. Burnap, 1635 Syndicate Trust Bldg., St. Louis | 

Shreveport: Organized 1948. Headquarters, Shreveport, | Mee: 


Third Thursday. President, A. H. Otto, 1020 Market St., Shrevepor 
Secretary, S. W. Beaty, P. O. Box 1734, Shreveport. 


1938. Headquarters, Houston, Tx 
Meets, Friday. ae. Cc. C. Quin, 809 Stuart Ave 
Houston 6. Secretary, R. J. Salinger, 4510 Dewberry Lane, Houston ; 


Southern California: Organized, 1930. Headquarters, Los Angele 
Calif. Meets, Third Wednesday. Sy we Ss. ee 2615 Southwer 
Dr., Los Angeles. Secretary, L. J. Helms, 633 
Angeles 5. 


Southwest Texas: Organized, 1946. Headquarters, San Antoni 
Tex. Meets, Second Tuesday. President. G. R. Rhine. 1208 Alan 
National Bldg., San Antonio. Secretary, I. W. Wilke, P. O. Box Ik 
Austin 3. 


Utah: Organized, 1944. Headquarters, Salt Lake City, Utah. Meeu 
First Wednesday. President, C. E. Ferguson, 838 E. Garfield Av 
Salt Lake City. Secretary, A. R. Curtis, 2211 Highland Dr., Salt | 
City. 


South Texas: Organized, 


S. Berendo St., Lo 


Organized, 1946. Headquarters, Norfolk, Va. Preside 


Virginia: 
Secretary, D. E. Ph 


J. E. White, 7607 Gloucester Ave., Norfolk 5. 
P. O. Box 674, Newport News. 


Washington, D. C.: Organized, 1935. wea tere 
D. C. Meets, b- Wednesday. President, A. Gates, Jr 
Jackson St., A Va. Secretary, J. G. Bruloneld, 2013 New 
Hampshire Ave., N. W., W: 9. 


Western Michigan: O 
Mich. Meets, Second a 
eve, N.W., Kalamazoo 


ned. 1931. .% uarters, Grand Rapid 
By g. Wolters, 820 ~~ 
. H. R. Limbacher, 760 E. Vin 


Western New York: Organized, 1919. Headquarters, Buffalo, N \ 
Meets, Second Monday. a Edwin Woolcock, 2217 15th & 
— oe N. Y. Secretary, T. F. Killeen, 374 Delaware Ave 

alo 


Wisconsin: Organized, —. |? Milwaukee, Wis Mees 
Third Monday. 7. Ouweneel, 514 E. Ogden Ave., M)- 
waukee 2. Secretary. H. F. , 2226 Kinzie Ave., Racine 


Stndent Branches 


York: Organized 1949. Headquar'e 
New York, N. Y. President, Irving Kleinman, 65 East 175th St oo 
York 53. Secretary, Douglas Dengeles, 40-40 100th St., Corono, ! 


North Sapte State College: O 1948. Headquartes 
Raleigh, N. C. President. J. G. Marshall. North Carolina State College 
Secretary. Basil Greene, Apt. D-2, Grosvenor Garden Apts. Ralels 


Oregon State College: Organized 1949. Heaquarters, Corve 
Ore. President, J. S. Bowen, Jr.. Room 249, Central Hall, ‘ 
Secretary, Bruce Carkin, 1031 Jefferson St., Corvallis 


Purdue University: Organized 1948, rs, W. 
Ind. Chairman, M. E. Naftzger, FPHA 228-2, State St.. W 
Secretary, C. M. Wade, The ples Trailer Camp, Lafayette 


Texas A. & M. College: Organized, 1946. Headquarters, Colles 
Station, Tex. Meets, Third Thursday. President, C. Brown, Mec 
Engrg. Dept., Texas A. & M. College. College Station. Secretary. R % 
Hughes. Box 914. College Station. 


University of Detroit: Organized 1949 
Mich. Meets, First Tuesday. President, J. B. Olivieri. 
Ave., Detroit 13. Secretary. A. F. Lewis, 12681 Santa 


University of Kansas: Organized 1949. Headquarters, L wrent 
Kans. President, V. N. Elder, 643 Tennessee, Lawrence. 5Secre™ 
L. H. Noll, 1740 Kentucky, Lawrence. 


College of City of New 


Lafayette 


Lafayette 


Headquarters. Det 
6145 Belvicer 
Rosa, Detr 


- 
Au ie 


University of Texas: Organized 1949. | 7 - , 


President, K. A. Martino, 1909 Whitis, Austin. Secretary, 
1915 Nueces St., Austin. 
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IQUPMENT. DEVELOPMENTS 


4 


| For ir convenience in obtaining more information about 
_ ony this equipment, see coupon on this page. Add the 
new products and companies listed here to your Directory 

eS cocti which you received in your January 1949 Heating, 
a1 Piping & Air Conditioning and thus keep your records of 
me sour of supply up to date throughout the year. Single 

a | asterisk indicates equipment not listed in Directory Section; 












double asterisk equipment and manufacturer not listed 


Redesigns Hydrostatic Dust 
Collector for Wide Range Use 


No. 4029—The type N “Roto- 
Clone,” used for the collection 
and control of dust generated in 
manufacturing and process oper- 
ations, has been redesigned to 
permit wider application and im- 
proved performance. Developed 
in 1942 by American Air Filter 
Co., Inc., 215 Central Ave., Louis- 
ville, Ky., it is a hydrostatic pre- 


cipitator designed to clean air by 





the combined action of centrifu- 
gal force and intermixing of water and dust laden air, 
re-using the water without recirculation pumps or spray 
nozzles. 

According to the company, the new Design 2 unit, with 
capacities thru 48,000 cfm, maintains a lower pressure 
drop with the same cleaning efficiency and water recircu- 
lation rate and can be operated from 50 to 120 percent of 
its nominal rating without affecting its collecting effi- 
ciency. All sizes are available in either the manual clean- 
out, sludge ejector, or hopper bottom arrangement 


Indicates Smoke Density and Controls Overfire Air 

No 4030 The smoke 
density indicator and con- 
trol announced by General 
Electric Co., Control Divi- 
sions, Schenectady 5, N. Y 
consists of a light source. a 





phototube holder, and an 
enclosure containing a con- 
trol and incorporating an 
indicator calibrated in 
Ringlemann units. If de- 
sired a recorder, either of 
the continuous strip chart 





type or the circular “step” 
type, can be furnished. 

In operation, a magnetic relay is set to operate when 
smoke density reaches some predetermined level, such as 
35 percent, at which time a blower forces overfire heated 
air to the firebox until the smoke density drops to ap- 
proximately 15 percent. Should the smoke density again 
rise, the relay is immediately energized and each time the 
relay operates an alarm is sounded to warn the boiler 
operator to adjust the draft in order to insure more com- 
plete fuel combustion. A chart type recorder may be 
used in conjunction with this equipment to provide a 
continuous record of smoke density. It can also be used 
as a measure of general operating efficiency as well as a 
proof of smoke ordinance compliance. 
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Monel Valve Seat and Disc 
Used in Safety Relief Valve 


No. 4031—The No. 300 combination 
satety and relief valve is constructed in 
accordance with the present ASME 
code and is rated at a capacity of 
318,000 Btu per hr. It is manufactured 
by Bell & Gossett Co., Morton Grove 
Ill., and features the use of ground and 
polished monel for the valve seat and 
dise 

The design is said to assure the valve 


being wide open with an increase of 





only a few ounces above that required 
to open the valve. At low flow it discharges about 10 gph 
of water. When wide open and with 30 psi at the inlet, it 
will discharge 7 gpm. With an inlet pressure of 33 psi, it 
is said to discharge 1144 gpm 

The arrangement of the strainer is designed to permit 
the valve to operate even though the strainer itself be- 
comes filled with refuse. The basket is built like a relief 
valve disc and will lift and pass water should the mesh 


become filled 


Voltage Relay Used in Starting 
New Single Phase Motor 

No. 4032—A new line of integral horsepower, singl 
phase motors, now in production at the plant of Louis 
Allis Co., Milwaukee 7, features the use of a voltage relay 
for disconnecting the starting condensers from the line 
after the motor is up to speed 

The relay is mounted in the control cabinet furnished 
with the motor, as are the across-the-line starter and the 
necessary capacitors. According to the company, it i 
advantageous to mount these component parts away from 
the heat and vibrations of the motor 

Units are built in capacitor start-induction run types 
in ratings of 1 and 12 hp. Capacitor start-capacitor ru 


types are available in ratings of 2, 3, 5, 742, and 10 hp 


FOR YOUR CONVENIENCE 


Heating, Piping & Air Conditioning [5-49] 
6 N. Michigan Ave. Chicage 2, Ul. 


Please ask the manufacturers to send me more information 
about the equipment mentioned under the following reference 
numbers in Equipment Developments and Recent Trade Literature 


(Circle each number in which vou are interested) 


4029 4030 4031 4032 4035 4034 4035 4036 4087 4058 
1039 4040 4041 4042 4043 4044 4045 4046 4047 4048 
1049 4050 4051 4052 4053 4054 

7228 7229 7230 7231 7232 7233 7234 7235 7236 7237 
7238 7239 7240 7241 7242 7243 7244 7245 7246 7247 
7248 7249 7250 7251 7252 7253 7254 7255 7256 7257 
7258 7259 7260 7261 


Name ... - se. -«« Tithe... 
Company ... Ore paler bata 
Address 

City ses ne , .. Zene...... State... 
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Packaged Conditioner 
Has Two Part Cabinet 

No. 4033—The introduction of a 
new self contained, 10 ton air 
conditioning unit by Typhoon Air 
Conditioning Co., Inc., Brooklyn, 
N. Y., supplements the present 
range of 1%, 2, 3, 5 and 7% ton 
units. 

A free standing conditioner, its 
overall dimensions are 27 in. deep 
x 52 in. wide x 93 in. high. A two 
part cabinet is said to make it 
possible for the upper half to be 
placed in the conditioned area 
with the high side at a remote 





point. Features include accessibility of parts, low speed 
operation, and an insulated cabinet. The capacity is 125,- 
000 Btu/hr at 36 deg suction temperature and 105 deg 
condensing temperature. 

Other features are said to include an all-copper con- 
denser, silver soldered throughout and adaptable for city 
water or water tower application, and an all-coppe: 


finned cooling coil. 


Strengthens Multiple Sheet 
Aluminum Insulation 

No. 4034—‘“Infra Accordion” insulation, a multiple 
sheet aluminum insulation with a fiber separating parti- 
tion, has been strengthened in its construction, according 
to Infra Insulation, Inc., 10 Murray St., New York 7 

The two aluminum sheets now come to the edges of the 
flanges of the insulation so that when the material is 
stapled in place the staples pierce the two layers of 
aluminum as well as the one of fiber. This, says the 
company, eliminates any separation, insures the com- 
partmentation of the insulation, and provides an addi- 
tional reflective air space. In addition, the suspension of 


the two aluminum sheets is said to be assured 


Condensate Return Unit 
Requires Little Space 


No. 4035 — The “Space- 
Miser” condensate return 
unit, type SM, has three 
sides blank so that it can be 
placed in any corner and is 
designed to require relative- 
ly small space. It is availa- 
ble from American Hydro- 
vac, Inc., 290 Scholes St., 
Brooklyn 6, N. Y., and is 
said to have a wide range of 
application. 

The close coupled pump 
and motor are mounted on a cast iron receiver of 11 gal 
capacity. The pump impeller is of bronze and is of the 
enclosed type. Other features include a built-in basket 
type bronze strainer and a brass pipe (with ball check 
valve at its lower end) fitted to the pump inlet so that 
the pump is always primed. A check valve between the 
pump discharge and boiler is not recommended. 

The unit is rated at 500 to 8000 sq ft EDR and the pump 
capacity is 12 gpm at 20 psi discharge. The maximum 
float switch setting is 7 gal between stop and start 
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Single Stage Centrifugal Pumps 
Feature Horizontal Split Design 


No. 4036—Said 
characterized by a \ 
pacity range up t 
gpm at heads up t 
an augmented line 
zontal centrifugal 
for general purpos« 
ing of water and 
fluids at temperatur 
300 F, is availablk 


Peerless Pump Div., Food Machinery and Chemic: 





Los Angeles 31. 

Units are of single stage, double suction, split . 
sign and are available in sizes from 14 throug} 
All types of drives may be employed. 

The case is split at the centerline of the shaft 
the upper case and rotating element may be insp: 
removed without disturbing pump alignment o: 
connections. The upper half of the case is provid 
water seal pipe to the stuffing boxes, air vents, and 
eyes. Generally, all impellers are of enclosed 
suction design, normally furnished in bronze but a 


in cast iron, stainless steel, monel, or other alloy 


Photoelectric Control Supervises 
Oil Burner Flame and Gas Pilot 

No. 4037—To give protection against explosion 
by flame failure in industrial oil burner insta 
Combustion Control Corp., 77 Broadway, Camb: 
Mass., has devised a system for supervising bot 


pilot gas flame and the main oil flame 


THERMOSTAT OR 
PRESSURE SwiTCH 


24P 58 o 45Pn* 
‘ ae s™ j 
S 
mm Sxl 
45 JP) YS 


Nik —_—— awh 
iid | 4 

yA “ 

| | PILOT st 2 Gr J 
| AE 1 TION 

| a —_ = TRANS Tee, 5 

| O VALVE Ls 

\ oi — bee _ 7 |} | Me 
| BURNER a 77 











The equipment consists of an as flame 
type 45JP1, a photoelectric scanner, type 45PH5 


programming control, type 24PJ8. If the pilot flam: 


not come on or is unsuitable for proper ignitio: 
flame rod signals this condition to the programming 
trol and the burner shuts down before the main oil 


has even opened. With proper ignition, the mai: 


valve opens and the oil flame is then monitored | 
scanner which contains both the phototube and am; 


tube. The photoelectric system is designed to withsta: 


conditions of relatively high ambient temperature : 
said to be impervious to ambient humidity. 

The programming control is designed to provide : 
rate setting of both oil valve delay and post ig? 
periods. Timing is accomplished through a synchr 


motor 
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A LOT MORE PERFORMANCE 
FOR A LOT LESS MONEY 








unbeatable low cost 
LIST PRICES 72 2S a ee eee ee le 
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Compare these oe eee ae oe 


+ ile ogee aT or) ee a? , 
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UNIVERSITY OF 


THE ABSOLUTE ULTIMATE IN NOTE THESE SPECIAL FEATURES 


which give the Titus Airfoil No. 270 un- 


SUPER EFFICIENT AIR DIFFUSION approachable air diffusion performance 


A NEW, LOW-COST AIR CONDITIONING GRILLE. You've @ Airfoil louvre — designed after the 
wanted it — now you've got it. The Titus Airfoil No. 270 Airfoil section of an airplane. 
combines all the exclusive superior features of the famous @ Solid section louvre construction 


Titus Airfoil Grilles and gives them to you in this great new for noise-free performance. 


grille AT A NEW LOW PRICE. @ Streamlined louvre with no sharp 
corners, no holes, no crevices. 
The new Titus Airfoil No. 270 has been time tested cond @ One-piece, extra-heavy frame. 
proven ofter years of research. It also features the Airfoil @ Airtight rubber gasket to prevent all air 
louvre with streamlined, smooth-as-glass, surface, which @ Two banks of louvres. leakage. 
knifes the air and gives more control than heretofore @ individual blade adjustment. 
thought possible. 
This amazing new Titus Airfoil No. 270 grille does every- Mail This Great Money-Saving Coupon Today! 
thing the more expensive grilles do and Does Them Better! jreesses= 
BEFORE YOU BID YOUR NEXT JOB, SEND FOR COM- j TITUS MANUFACTURING CORPORATION 


WATERLOO, IOWA 
Gentlemen: Please rush me complete information including 
Prices, Discounts and Delivery on the new Airfoil No. 270 


PLETE INFORMATION ON THE TITUS AIRFOIL No. 270. I 
You'll be amazed at all the performance features which are I 
incorporated in this grille. They mean so much — YET 
COST SO LITTLE. i 
I 
i 
‘ 








City State 
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Auxiliary Ring Controls Diffuser Air Deliver, Pre 









No. 4038—Tuttle & Pal 
Inc., New Britai: b 
has added a ney Ro 
diffuser to its “A nee 
line. Said to featu 1 
tive area control con 
type EAC unit is fit 
| an adjustable auxi! Act 


for on-the-job « 
air delivery 


FAST ASSEMBLY 


Re 
Manually oper: Air 





means of a lever, the control ring slides on an 
plane and is raised or lowered to vary the effect 
of the outer passage of the diffuser. Spring loa 





TENSILE STRENGTH 


are used to hold the ring in any desired positior 


CONTROL RING FULLY CLOSED CONTROL RING HALF OPENED CONTROL RING Fi OP Ee 


©> UNIFORMITY 


(i; 
4 e 
y . 
a 
ae 


fully closed position, says the company, the ri: 


us 


pletely seals off the outer air passage, redu 


WA 3 A ~ F | M v 0 R TA N T effective area of the diffuser by approximately 40 ‘a 


peg Type any cerned —-* pul 
o Commercial, Industrial Uses shu 
N § E L L | N G Y0 U R p RO D U CT No. 4039—Originally developed for the U. S. N Ne 


model J-150 dehumidifying machine is a dual ads 


: in | 
type unit employing activated alumina as the 
Fast assembly means lower costs and agent and is entirely automatic. Adapted to con 
reduced selling prices. Elco quick and industrial uses and now in quantity product 
. . : ec *nded for use where extremely low de\ 
Starting points and uniform heads and recommended or Un ra oles Ai < 
. must be maintained. The manufacturer is Pitt 
slots make assembly easier and faster. w nee & 2 
Lectrodryer Corp., P. O. Box 1766, Pittsburgh 30 
Constant holding power with high The cycle may be adjusted for various condit 
rattle-resistance comes from analyzed in the drying and reactivation process. Steam 
steel used in all Elco fasteners. This electricity may be used to provide the reactivati 
means a dependable product, free Removal capacity is said to be 700 lb of water 
from maintenance from air at 90 F dry bulb and 75 F wet bulb 
Ini H ce . . 
Uniformity to a fine degree is the re- Photoelectric Cell Indicates 
sult of Elco rigid manufacturing con- Smoke Density in Flue, Breechin 
& 
trol. This is assurance against defects No. 4040—Consistin: : 
and costly assembly delays. ically of a photo 
The dependability of Elco fasteners control and a light ih 
in providing fast assembly, maximum mounted on opposit ™ 
: . : , mt > - breeching, | Ma 
tensile strength and high uniformity of a re oy , _— " 
: , . type A20C-1 smok¢ 
results in a superior product without 4 Ver 
le : : cator has been devel: 
extra cost. Write today and inquire Up 
‘ indicate when the « 
about Elco fasteners to meet your \ 





approaches the value 
a scribed by municipal la 


ordinances. The manufacturer is Photoswitch, | 





Broadway, Cambridge 42, Mass. Wi 
A sensitivity adjustment permits the unit to be ” 
various smoke densities. Supplementary equipme: 
eas available includes bell alarms, densimeters (to give , 
ELCO ‘2c SCREW CORPORATION tinuous indications), and recorders. 
1920 BROADWAY ROCKFORD, ILLINOIS Said to be rugged in design, reliable in performanct 
WOOD SCREWS * MACHINE SCREWS © MACHINE SCREW NUTS | and easily installed, this unit is recommended for averag' 
DRIVE SCREWS * CAP SCREWS» LAG SCREWS® SPECIAL SCREWS | +04 plants 
TAPPING SCREWS * STOVE BOLTS © PIPE PLUGS 
1943 He 
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- prefobricates Radiant 
Pane! Heating Coils 

No. 4041*—R. E. Tompkins, Inc., 409 Wilder Bldg., 
Rochester 4, N. Y., is now prefabricating radiant panel 
heatins coils. 
The company will fabricate and, where desired, design 
compicte coils or return bends only and can also supply 
air eliminators, coil take-offs, and other components. 
According to the firm, an ingenious method is used fo 
eollapsing and shipping the welded and tested coils 


Removes Condensate From 
Air Conditioning Equipment 


No. 4042*—The medel No 
2 condensate disposal unit 
developed by Eastern In- 
dustries, Inc., 296 Elm St., 
New Haven 6, Conn., is said 
to be especially suitable for 
removing small quantities 


of condensate from air con- 





ditioning equipment 
Fully automatic and of 





rustproof construction, it is equipped with a bronze, cen- 
trifugal sump type pump, a 12 gal brass receiver, a float 
perated switch, a check valve on the outlet side of the 
pump, and a 1/40 hp, single phase, 115 volt motor. The 


pump is said to deliver 4%2 gpm at 0 psi and to have a 


shutoff pressure of 12'2 psi 


Nonferrous Construction Used 
in Boiler Water Level Controls 


No. 4043—A complete new 
line of “Water-Boy” boile: 
water feeders and low wate! 
cutoffs is being offered by 
Maid-O’-Mist, Inc., 3217 N 
Pulaski Rd., Chicago 41 
Designated as the 500 series, 
these controls are of brass 


and copper construction and 





a new type switch, used as a 

circuit breaker in the cut- 

s said to have high electrical capacity without pitting 
sticking. 

All units are provided with a built-in type blowoff 

ilve, strainer, and fittings designed for rapid hook-up 

They are said to be compact, streamlined, and light in 

veight, the combination feeder and cutoff weighing less 

than 6 Ib 


Ventilating Fan Fits Into 
Upper Panel of Standard Window 

No. 4044—A portable, direct drive window fan for ven- 
tilating smaller areas is offered by Chelsea Fan & Blower 
Co., Inc., 1206 Grove St., Irvington 11, N. J. The type 
WPJ fan is recommended for use in offices, apartments 
ind hotel, hospital, and conference rooms 

The unit is designed to fit into the upper panel of a 
standard window permitting the raising and lowering of 
the upper sash at will. It is adjustable from 25 to 36 in 
ind is furnished with pull-chain switch and plug-in ex- 
ension cord. The 12 in. fan is said to deliver 1000 cfm and 
‘driven by a 1/25 hp motor 
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JOHN ZINK 
"SHORTY" 
FLOOR FURNACE 





— ONLY 26° DEEP —- 


Two Sizes Available 


30,000 Btu — 50,000 Btu 


AGA Approved for Natural, 
Manufactured and Liquefied 
Petroleum Gases 


These new floor furnaces are especially 
designed for installation where under- 
floor space is limited. Being only 26” 
deep, they can be installed where foun 
dations are extremely low, eliminating 
the necessity of making a pit. 


Write for Literature 


John Zink Company 


4401 South Peoria 
TULSA, OKLAHOMA 
New York Salt Lake City Houston Los Angeles 


———— 
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You ALL do better 
with 


ENGINEERS 
NERS 


G 
MT... 


own 


pes! 





Investigate the EXTRA AD- 
VANTAGES you get with 
Aldrich! Six sizes of boiler- 
burner units with capacities of 
118,000 to 808,000 BTU per 
hour for low-pressure steam or 
hot water systems... 6 sizes for 
hot water supply with ranges of 
125 to 850 GPH at 100 degrees 
rise. Each has identical ratings 
with interchangeable oil and gas 
burners. Many other features to 
assure low cost installation, 
maintenance, operation! 

Aldrich Oil Burners, with 
Aldrich- built transformers and 
motors and complete automatic controls, come in 3 models, 
5 firing ranges, % GPH to 19 GPH. Exclusive design and 
construction features make them ideal for conversion, re- 
placement, or original equipment. Write for literature! Get 
the EXTRA ADVANTAGES only Aldrich offers! 


ALOR Ch 


you’ve got what they want! 


You'll find that your sales pick up immediately when you 
put the same effort into selling Aldrich that you put into 
another line... for Aldrich has a wider variety of sizes, 
EXTRA competitive advantages. 

With Aldrich you offer a heating and/or hot-water supply 
unit that meets the exact needs of each prospect. 

A big sales clincher for boiler-burner prospects are the 
interchangeable, identically rated oil and gas burners. Other 
features include exceptional compactness, improved design 
for more economical operation with either gas or oil, and 
such practical advantages as larger access plates for easier 
servicing. 

Aldrich Oil Burner Advantages include interchangeable 
draft-tube assemblies giving one burner three firing ranges 
— you can serve a maximum number of prospects with min- 
imum stock. Construction and performance features of the 
Aldrich let you meet and beat any competition. 


Siete 
ee 








eh 


Get the facts! 


Get profits you may 
be missing now. Find out 
how Aldrich lets you of- 
fer something extra in 

efficient heating and hot 
water supply to resi- 
dences, business build- 
ings, industrial plants, 
institutions, dairies, res- 
taurants. Find out how 
you can be a party to 





COMPANY 


more of those happy 105 East Williams Street, Wyoming, Illinois 
business deals where A Subsidiory of Breeze Corporations, Inc. 


everybody’s satisfied! ~ 
ONE OF THE (BREEZE) BREEZE} propucts 
MAR K 
| 
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| Designs Unit Bearing, Shaded 

Pole Motor for Portable Equipment 

No. 4045—A new line of 
unit bearing, shaded pole, 
fractional horsepower mo- 
tors has been designed for 
use on portable equipment 
by General Electric Co., 
Fractional Horsepower Mo- 
tor Divisions, Schenectady 
5, N. Y. 

Designated as type KSP71, the motors are avai! 
1/40 hp, 60/50 cycle, totally enclosed; 1/25 hp, 6 
totally enclosed; and 1/15 hp, 60 cycle, open. Al! 


are available for 115 or 230 volts and for clock 


counter clockwise rotation. 2-k 
Recommended for use with fans, blowers, anc ing 
pumps, units have a die cast aluminum frame ; ae 
available in a variety of mountings. 1 
dist 
New Body Design Permits mn 
Smaller Valve Installations It} 
No. 4046—A new design for cast steel valves h: 
developed by Edward Valves, Inc., East Chicag: Sur 
which is said to make possible the installation of Wi 


smaller valve in pipe lines. 

Stop and nonreturn valves in either the globe or ang): 
design use the new body for all sizes 6 in. and above 
900, 1500, and 2500 Ib classes 
pressure seal or bolted bonnet and with flanged or weld- 


They are available wit! 


ing ends. 

Pressure loss in the new body design, says the firn 
decreased by streamlined internal contours which elimi- 
nate wear producing turbulence, by reduction of weight 
in all floating parts, and by equalization of pressures 
all internal areas of the valve 





Decanting Gear Used with 
Precipitating Type Water Softeners 

Pump and Machinery Corp., py 
Harrison, N. J., is offering a : 

AS 


No. 4047 Worthington 





decanting gear for use with 


~ 


at 


water softeners of the pre- | -o np Of 
cipitating type. It automat- | 2 for 
ically lowers the swing pipe ii‘ 

) , — =} 
decanting tube in the L - “J 


ry} ee ' 
| L 


er in proportion to the raw —_ 


chemical agitating tank to 
feed chemical to the soften- 
water flow. Its operation is paced by the raw water met 

The dial indicates the amount of chemical liquid 
tank and connections are provided for the attachment 
an electric low level alarm. The decanting tube is posi- 
tioned by a flexible cable attached to the shaped 
grooved drum. Rotation of the drum pays off cabl: 
lowers the decanting tube. 

The contour of the drum is designed to compensat ; 
the inaccuracy which would otherwise be introduced ! 


the radial path described by the receiving end of the tub sa 
during its downward travel. When desirable to recharg te 
the chemical tank, the decanting tube is raised t re 
starting position by cranking. ; 

The drum is driven through oil immersed gears é 
1/40 hp synchronous motor inclosed within the housing ing 
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Teper Bushing Used 
in Rigid Coupling 


2006: DART 





No. 4048—A new rigid 
coupling for connecting the 
ends of two shafts has been 
announced by Dodge Mfg. 
Corp., Mishawaka, Ind 

This new application of 


sheaves and later in a flexi- 


of the firm’s flange couplings 
in sizes up to and including 


9.15/16 in. and is furnished also in sizes up to and includ- 


ing 5 in. It also replaces the ribbed and compression 


couplings formerly furnished 


The new unit is designed to permit easy coupling o1 


disengagement of shafts, and the equivalent of a shrunk- 


in fit is said to be obtained by tightening two set screws. 


It has a male and female joint and is machined all over 





= 








Sump Pump Designed for 
Wide Range of Uses 


No. 4049—A new sump pump, available 
from Skidmore Corp., St. Joseph, Mich., 
has been designed for a wide range of 
uses and unusual working conditions. 
With a maximum water removal capacity 
of 3000 gph, it is recommended for drain- 
age of boiler rooms, elevator pits, and 
similar commercial and industrial appli- 
cations. 

It is of bronze construction with a cop- 
per float and stainless steel shaft. The 
motor is said to be fully sealed and im- 


pregnated for moisture resistance. The | 


screen is 12 times the suction area and the 
bronze pump housing has a vertical dis- 
charge outlet. Motor size is “% hp 


Offers Electric Immersion Heaters 
for High Temperature, Pressure Use 


No. 4050—A new line of “Chromalox” 


multiple element, electric immersion 
heaters for high pressure high tempera- 
ture applications is offered by Edwin L 
Wiegand Co., 7610 Thomas Blvd., Pitts- 
burgh 

Capacities of the heaters, designed type 
TMO, vary from 1 to 100 kw, depending 
upon the job for which they are needed, 
and are obtained by arranging groups of 
tubular elements in heavy mounting 
flanges. 


The hairpin shaped elements, of triangular cross- 
section, are welded into forged steel flanges and are 
arranged so as to permit the liquid to circulate freely 
Units are available in steel, stainless steel, or inconel 


sheaths 


According to the company, units are ideal for preheat- 
ng air and other gases and for superheating steam. 
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the “Taper-Lock” bushing, | 
first introduced for v belt 


ble coupling, takes the place | 








WARD LEONARD 


STARTERS 


QUICKER TO INSPECT 





because contactor parts are 
ACCESSIBLE 


Removing a single key permits the entire moving con- 
tact assembly to be withdrawn for inspection of all 


main silver contacts, both moving and stationary. 


And it's easier to replace main stationary contacts, 


too, due to the use of individual spring retaining clips. 


Write for Bulletin 4110. It fully describes Ward 
Leonard's new Size 1, 2 and 3 across-the-line, non- 
reversing AC magnetic starters. Ward Leonard Electric 
Co., 24 South Street, Mount Vernon, N. Y. Offices in 


principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
|: a EI BO 


RESISTORS + RHEOSTATS ~- RELAYS + CONTROL DEVICES 
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LIBRARIES 


MICHIGAN 


UNIVERSITY OF 











NEW TYPE “PE”’ 


(PRESSURE EXHAUST) 


CENTRIFUGAL FANS 


VENTILATION 


Get data on this new “PE” 
(pressure exhaust) fan for 
air supply or exhaust at 
various pressures. Remove 
dust from grinding, pol- 
ishing, sand-blasting oper- 


ations; convey raw ma- 





terials or waste: exhaust 


NEW ILGPREX 
WHEEL 


ing or drying. Direct-drive for universal use 


fumes; supply blast for 


forges ; supply air for cool- 


dynamically balanced 
at rated speeds. Clock- 


or belted. *“‘One-Name- 


Plate” responsibility. For wise or counterclock- 


new bulletin send coupon  _W'8¢_Fotation. Exclu- 


sive ILG design 
or phone nearby Branch 
Office (consult classified 


directory). 


UG ELECTRIC VENTILATING CO., 
2841 North Crawford Ave., Chicago 41, Illinois 
Offices in more than 40 Principal Cities 


Send new Bulletin No, 248-22 
Firm Name.... 
Individual 


Street... 


City. 












Feeds Chlorine Into Cooling Water 


No. 4051** — The “Sureclor” 
automatic “hypo-feeder” has 
been developed by Paddock 
Engineering Co., 3727 Atwell 
St., Dallas, Tex., and is said to 
be an inexpensive device for 
feeding chlorine into cooling 
water in order to prevent the 
accumulation of algae and 
slime in cooling towers, con- 
densers, and valves. 

Designed for use on any 
pressure water system, it op- 
erates on a vacuum principle 
with no moving parts other than check valves He 
structed of clear plastic, said to be imperviou 
reaction of chlorine and is equipped with a built 
ing unit for visual control of the chlorin« 
water. It may also be used with other wat 


chemicals 


Introduces Packaged Burner 
for Gas Fired Boilers 


No. 4052—Complete auto- si - res 
matic burner assemblies for \* aa 
~ ‘ t t ry 3 F 
gas fired boile rs from 10 to 
ire 


180 hp have been introduced 
by Bryant Industrial Div.., 
Affiliated Gas Equipment, 
Inc., 1020 London’  Rd., 
Cleveland 10 

Only gas piping and elec- 
tric wiring are needed to 
complete the installation of 
the new series BB boiler burners which are sh 
complete packages. Principal element of the 
“Pow-R-Sembly,” 

P 


single or double burner nozzles each with comp 


including constant pressurt 





portional mixer, zero regulator, motorized air valve 


tric ignition pilot, and manual reset safety ga 


Steam pressure controls, or remote thermostati 
or both are furnished 

The burners operate automatically over three 
heat output. For light loads, the pilot operates 
main burner automatically takes over at “low 
“full fire” as required. Valves furnished are s 
manufactured and mixed gas, or for natural and | 
Square flange connections are used throughout t 
possible a flexible arrangement of elements -to 


stallation space available 





Recommends Magnetic Contactors 
for Motor, Heater, and Lamp Control Use 


No. 4053—Ward Leonard 
Electric Co., Mount Vernon, 
N. Y., is offering Bulletin 


$454 size 4 and size 5 a-c Re 

magnetic contactors for mo- 
tor, heater, and lamp con- = 
trol purposes 10 
Some of the _ standard Ey 
ie; 





features incorporated = on 


these 150 and 300 amp con- 
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tore are said to include movable and stationary con- 
te both sizes which are identical and interchange- 
act 


movable cold molded arc shields for all main 


pit 
are 1 entirely new magnetic circuit permitting posi- 
il ration over a wide range even under fluctuating 
ne voltages, and accessible solderless clamp type con- 
we for line and load terminals 

Size 4 contactors are available with a maximum of five 
main poles and size 5 units with two or three poles only 


Roth sizes can be supplied with open type construction 01 
vith NEMA Type I enclosures. Coils are obtainable for 
weration on 110, 208-220, 440, and 550 volts and on 


¥ or & - BO cvcle 
frequencies of 25. 50, or 60 cy les 


Refrigeration Condenser Has High 
Heat Transfer, Pump Down Capacity 


No. 4054 Doyle & Roth 
Mfg. Co. Hawkins St. and 
C.R.R. of N. J., Newark 5 
N. J., is offering a new line 
of “Junior Freon” condens- 


‘ 


ers for air conditioning and 


refrigeration applications 
t 





These units are designed fo1 
ranges between 1‘ and 25 
tons, and are available from stock 

Features of construction are said to include tubes which 
are rolled into reamed and serrated holes and are clean- 
able and may be easily removed and replaced, high heat 
transfer, pump down capacity for refrigerant storage 
eliminating the need for a receiver, and a design afford- 
ng water economy consistent with efficient operation 


es 


Equipment Shorts 


Jenkins Bros., New York City, has obtained a long term 
ease for the entire 30th floor in the tower of the 36-story 
fully air conditioned New York office building under con- 
struction at 100 Park Ave. The new structure, which is the 

st skyscraper to be erected in the Grand Central area 
nce the early 1930's and one of the largest rental office 
building projects in the country, is scheduled for comple- 

nnext February. The company has occupied its present 
arters at 80 White St. for more than 30 years 


New orders recently booked by York Corp., York, Pa 
ide one for the General Accounting Office of the U.S 
Government. This covers the installation of four turbo 
systems with an air conditioning capacity of 4200 tons 
The Chilean Nitrate Sales Co., of New York, has ordered 
re than 600 tons of physical weight of equipment having 
refrigeration capacity of 680 tons. When installed in 
Chile, the equipment will be used for the preservation of 
ood and the production of nitrate crystals for the fertiliz- 


ng and chemical industries 


Reynolds Metals Co., Louisville, Ky., has purchased a 
government owned aluminum extrusion plant at Grand 
Rapids, Mich. Built during the war at a cost of over $6 
million, it is designed for the production of rod, bar, 
shapes, and tubing and has a rated annual capacity of 
10,800,000 pounds of aluminum. Its wartime operator was 
Extruded Metals, Inc. In 1946 Reynolds signed a 5-year 
lease to operate the plant, but in 1947 it was closed be- 
cause of a gas shortage. Operations are being resumed 
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NEW MARLEY Ver floed 


An Extra Zuality” tower 
... At No Extra Cost 














The New Marley VERFLOW sets a new 
standard in air conditioning .and refrigera- 
tion Cooling Towers. 


Check these “extra quality” features formerly 
feund only on heavy duty, industrial cooling 
towers that are now available on all Marley 
wood or steel VERFLOWS at no extra cost 
to you 


¥ Lifetime nail-less filling. / Filling 
that can be removed and reinstalled in a 
matter of minutes. ¥Y Totally enclosed 
motors. 4’ Enclosed bearing housings 
with grease packed bearing. 4 Marley 
air-foil section cast aluminum alloy fans. 
¥Y Special corrosion-resistant paint on 
metal towers. ¥ Heavy double-sheathed 
wood casing on wood towers. Vv Pat- 
ented, close-centered Marley jet action 
spray nozzles in balanced distribution 
system. VY Hinged louver frames and 
removable louvers. ¥ Quickly erected, 
easily operated with little maintenance 
time. 


These and other “extra quality” features make 
Marley VERFLOW the best buy on the market 
Many special accessories such as Geareducer drive, 
handrail and ladder are also available at a small 
added cost 


Ask your nearest Marley repre 
sentative to tell you more about 


the VERFLOW or write for MARIEY COOLING 


Bulletin V-49. Ditneem, TOWERS 7 


*VERFLOW is the exclusive trademark of 


THE MARLEY COMPANY, INC. 


Kansas City 15, Kansas 
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| and peak production is expected to be reached j 


months 


C. A. Dunham Co., Chicago, has completed a o: 
addition to its Michigan City, Ind., factory. Acco: 
H. S. Marshall, president, the need for expanded f; 
has been occasioned by growing sales. Part of t! 
building is being used for the storage of finished p 
just prior to shipment and the balance houses th: 
and billing departments. . . . Cochrane Corp., Phila: 
has purchased substantially all of the capital s! 
Liquid Conditioning Corp., Linden, N. J. The new ; 
tion is operating as a wholly owned subsidiary 


ne 


products are continuing to be marketed under t 


name “Liquon”. District sales offices are now ce 


with Cochrane sales offices 
A plant consisting of industrial buildings co 
90,000 sq ft and located on an eight acre tract 
Vernon, IIl., has been purchased by Wagner Electric Corp 
St. Louis. The company is concentrating its facilit 
building transformer tanks at the new plant whic! 

















PAT. NO. 2, 297,928 


A Complete Unit for a Complete job 


You're always sure you're getting the very best in effi- 
cient, economical packaged air conditioning when you 
specify Governair—the original patented design! 








This complete unit is easy to install—requires only 
simple electrical, water and duct connections. Built-in 
Evaporative Condenser keeps water usage down to a 
minimum. Governair engineering assures correct co- 
ordination and balance of all functions. Generously 
proportioned heat transfer surfaces provide maximum 
performance and economy. 


Choose Governair completely packaged air conditioners 
and you'll always do your best! 


ee 


GOVERNAIR 
rAd Ste 





| ARCHITECTS * ENGINEERS * CONTRACTORS i 

, 
Would you like to know how Air Conditioning ; 
jobs can be installed for from $100.00 to $400.00 
; per ton less? ' 
Write Dept. L ! 

! 
GOVERNAIR CORPORATION 
513 N. Blackwelder « Oklahoma City, Okla, j 





'other purchases and additions, represents an inc: 


| cently moved into its new quarters at 241 E 


manufacturing capacity of approximately 50 perce: 
.. Airkem, Inc., New York C 
$41 
where many of the firm’s activities are now concent 
This move is the third time the company has expar 


the end of the war. . 


Cy 


larger quarters since its inception in 1941 


A price reduction of 7 to 19 percent on its multipk 
belt drives has been made by Allis-Chalmers Mfg. Co 
Milwaukee. Reductions apply to all types of belts, sheaves 
and accessories sold under the trade name “Texrop« 
company has also discontinued its adjustable thread 
plate sheaves in the larger sizes and recommend 
“Vari-Pitch” sheaves be substituted. The 
for this change is that users have tended to overload | 


reason 


larger size adjustable sheaves without properly anc! 
the adjusting plates The first meeting of the nat 
distributor sales advisory committee of York Corp.., \ 


Pa.., 


personnel discussed virtually all phases of relatior 


was held recently. Key distributors and manageme: 
tween customers, distributors, and the company 


Technical and commercial aspects of “Ni-Resist 
nickel alloy, are being discussed at a series of me: 
sponsored by International Nickel Co., New Yor! 
cities throughout the country and in Montreal, the : 
ings are bringing together representatives of the lice: 
producers of the alloy and technical and commercia 
sonnel of the company... . During the recent annual s 
conference of National Radiator Co., Johnstown, Pa 
new products were unveiled to sales representatives. Spe- 
cial emphasis was devoted to new merchandising 
and selling aids. 


Co 


eel- 


Nic 


ans 


Under the terms of a license agreement recently signe¢ 
York Corp., York, Pa., will manufacture certain refrigera- 
tion coils using the tap water defrost method patented )) 


Refrigeration Engineering, Inc., Los Angeles. This brings 
the number of manufacturers operating under this agree- 
ment to a total of 11.... An exhibit featuring the oil heat- 

and 


ing equipment manufactured by Petroleum Heat 
Power Co., Stamford, Conn., was held on the banking 
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wmford Trust Co. The one month showing was the 
1 a continuing series of demonstrations planned 
unk to dramatize the importance of local industrial 


} , vT 
DY ul 


prod mn. 
A thod of keeping principal customers advised of 
tock availability of products in which they are interested 
, introduced by SKF Industries, Inc., Philadelphia. 
The monthly inventory-availability service calls to the at- 
enti of leading customers in each of the firm’s sales 
ritories the items they use that are in stock or are ex- 
ected to be in stock within a 30 to 90 day period. . . . The 
in a series of service schools on flowmeters was 
the home office of Hays Corp., Michigan City, Ind. 
{bout 50 service engineers from the midwest group of 
ny representatives, including those at the parent 
slant, attended. Similar schools will be held in various sec- 
ms of the country. 


: Super Radiator Corp. celebrated its 20th anniversary 
th the opening of a new office and factory building in St. 
Louis Park, Minneapolis, and announced an expanded 
ales program to distribute products nationally through 
factory representatives located in principal cities. .. . The 
name of Independent Oil Burner Corp. has been changed 
to Sun-Ray Burner Mfg. Corp., with offices and factory lo- 
ated at Jamaica, N. Y... . The tube expander business of 
Richard Dudgeon, Inc., New York City (including in- 
ventory, engineering data, and sole manufacturing rights), 
has been purchased by Thomas C. Wilson, Inc., Long Is- 
nd City, N. Y. The Wilson firm is combining the manu- 
acture of its tube cleaners with the newly acquired 
expanders and the Dudgeon company is now concentrat- 
ng on the production of hydraulic machinery. 


Sales of cathodic protection products for retarding elec- 

lytic corrosion of pipelines and industrial equipment 
have been transferred from the magnesium sales division 
f Dow Chemical Co. to Dowell, Inc., a wholly owned Dow 
subsidiary. The Dowell organization has headquarters in 
Tulsa and maintains some 45 offices and field stations 
throughout most of the oil producing and industrial areas 
{the country. .. . Schaible Co., Cincinnati, has completed 
new warehouse adjoining the parent plant. According to 
the firm, straight line production techniques wil!l be ex- 
edited by the new facilities. Wilson Engineering 
Corp., Chicago, has purchased the manufacturing and 
ssembly plant facilities of J. T. McGrath & Sons, Bloom- 
ngton, Ill. 


Developed in the research laboratories of International 
Nickel Co., Inc., 67 Wall St., New York 5, a new material 
lescribed as ductile cast iron is said to combine the 
advantages of grey cast iron and the product 

tages of cast steel. It is characterized by a graphite 
ture in the form of spheroids, free from graphite in 

he flake form. Production of the iron can be applied to 
n cast iron compositions melted in the cupola or 
r kinds of furnaces and is based on the introduc- 
- a small amount of magnesium or a magnesium- 
ng addition agent such as nickel-magnesium 
Potential applications, says the company, are many 
‘ude machinery in general, engine and furnace 
sed at high temperature, pipe, and marine equip- 
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It's a compact, efficient, and effectively controlled 
water cooling system with a wide range of capaci- 
ties. It's a carefully engineered system with each 
size conservatively rated. Perhaps it is just what you 
need for your cooling requirements. If not, we have 


other combinations. 


Our new Freon Cooler Catalog gives details of over 
100 different sizes ranging from 18.4 to 1421 
square feet of cooling surface. If our standard units 
will not provide the unit needed, we are in position 
to design special coolers, special both as to type 
and to size. In sending for this catalog, outline your 
cooler requirements; keeping in mind that the de 
sign and manufacture of coolers and other “heat 
transfer’’ equipment has been our specialized busi- 


ness for many, many years. 
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107 WARREN STREET, EAST STROUDSBURG, PA. 


New York Office: 10) Pork Avenue, Zone 17 


Offices of Representatives in Principe! Citles 
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5S Keasous 


STON’ Traps 


are cary te matutatn! 





Look for these three STRONG low-maintenance fea- 
tures in the STRONG 80 Series Inverted Bucket Trap: 
1. Anum-Metl Valve and Seat—guaranteed 

leakproof for one year; 
2. Bolted-in seat design—insures tight seal, 
easy servicing; 
3. Stainless steel bucket and trim. 
Compare these features with other traps! 

STRONG 80 Series Trap sizes 42” to 242”, pres- 
sures to 250 Ibs., temperature to 500° F. (forged steel 
for higher pressures). 

Dual outlet simplifies piping, bottom inlet keeps 
trap cleaner. Years of trouble-free operation assured 
by super-STRONG construction. 

Catalog No. 68 describes inverted, open bucket and 
other types of STRONG traps. Write today. 


*Trade Mark Reg. U. S. Pat. Off. 
STRONG, CARLISLE & HAMMOND COMPANY 


1392 West 3rd Street 
t Anum Mer 
Cleveland 13, Ohio hen, Tendo Genk 





Strainer 


70 Series Trap 


> | N 


Reducing Valve 








WHO'S WHAT 


At a special meeting of the board of director: 1. ¢ 
Pendergast was elected a director and president 0! fake 
Refrigeration Corp., South Windham, Me. He h 
general manager for the past six months and 
tinue in charge of manufacturing and sales v 
Hatcher is now advertising and sales promotion: 
ager.... John J. Hall, formerly vice president a: 
eral manager of sales, has been elected presi 
Richmond Radiator Co., New York City, an aff 
Reynolds Metals Co. Prior to joining the com; 

1944 he was vice president, general sales, of A 
Radiator and Standard Sanitary Corp. The new 

tive vice president and the new vice president an 

urer of Richmond are P. E. Winnia and M. H. 1 mple 
respectively. Cecil W. Farrar is now general ma: 
sales. 





— 


Three new directors and two new vice preside: 
been named by Dravo Corp., Pittsburgh. The new 
tors are two company men; Louis A. Mertz, vice p 
and treasurer, and Howard H. Sturdy, general n 
of the contracting division; together with Gordon W 
Cameron, treasurer, Aluminum Co. of America. T 
vice presidents are Mr. Sturdy and Byron R. Rhoads 
chief engineer of the contracting division. Recent c! 
in the company’s advertising department includ 
appointments of Thomas M. Fallon as manager of ad\ 
tising for the machinery division, George J. Newhams 
advertising manager for the engineering works d 
and Edward P. Pearsall, manager of corporation | 
tions. 


Dr. Harry K. Thrig, vice president and director 
ratories, Globe Steel Tubes Co., Milwaukee, recen! 
ceived a citation for distinguished service in engir g 
from the University of Wisconsin. ... Walter V. Davidson 
Jr., is now assistant to the president of W. B. Connor 
Engineering Corp., New York. He was formerly 
ated with a management engineering firm. . 
Products Co., Cleveland, has recently been form: 
has taken over the sale of packaged air conditionin: 
and other special items formerly sold by the merc! 
department of Avery Engineering Co. Officers 
new firm are: Lester T. Avery, president: Dwight E 
McLean, vice president; Joseph E. Wilhelm, tre: 
and Ethel Barnes, secretary. The older organizat 
concentrating on commercial and industrial work 
conditioning and refrigeration and will install and s 
equipment sold by the new company. 


Avery 


Fisher Governor Co., Marshalltown, Iowa, h 
pointed George R. Friederich & Co. as its distri: 
representative in the San Francisco area. Accor: 
the company, Mr. Friederich has been associate: 
Fisher since 1930, and since 1934, has been Pacifi 
sales manager. His headquarters office is at 725 T: 
St., San Francisco 3... . A number of changes in |! 
managerships of National Radiator Co., Johnstow: 
include the appointment of Alex K. Tinker as man 
of the New York sales office. Fred S. Hudson, forme" 
of the Washington branch, has succeeded him as 
burgh manager. Robert E. Daly has been named : 
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listrict sales representative and has established 


ice 3355 E. 182 St., Seattle 55. He has had more 
Ban ears of experience in the heating field, was a 
D : ; 


the I-B-R technical committee which devel- & 
a. 


I 
: Bped the rating and testing code, has served as a member ~<a 7 
aker yt 


partment of Commerce committee on simplified = 


o un . a 
pract ecommendations for radiators, and was formerly ~<a - 
: eiated with American Radiator and Standard Sani- Pick 
] = Jabrikated’ WALL G 
Bry Cop Fabukated RILLES 


A. N. Martin, vice president of Pyle-National Co., Chi- 


as retired after 31 years of service. He joined the for Commercial TR CUCHENE 


gaev 
in 1918 as a purchasing agent and in 1927 was 


fompal \ 


blected a vice president and was placed in charge of the p R OVI D E A D J U S TA B L E 


New York office where he remained in that capacity ever 


since. T. W. Milligan is the new manager of the central D | Re b Cc T & D A t R ‘ LO W 


bales division, with headquarters in Chicago, and James 
























































ipl 321-a 
V. Baker is assistant manager of the division with head- _ 
puarters in Cleveland .. Presentations of the 1949 
Willis Rodney Whitney Award to R. B. Mears, man- " 
aver of the research laboratory at Carnegie-Illinois Steel ” 
Corp. and the 1949 Frank Newman Speller Award to ss vt 
F. L. LaQue, in charge of the corrosion engineering sec- q ~ 
tion. International Nickel Co., Inc., were made at the : " < 
W recent annual banquet of the National Association of 7 
Corrosion Engineers. Mr. Mears is the incoming presi- _ 
ads dent and Mr. LaQue is past president of the association 2: 
Determination of those to receive these awards is made by é 
ballot among association members UP OR BONT cn 
DOWN - 
, Byron E. James has assumed the post of chief engineet OR LEFT — 
McQuay, Inc., Minneapolis. He was formerly chief 2 
gineer and general manager of Liquid Carbonic Corp La 
nd before that was manager of equipment development ~ 
York Corp. ... T. H. Banfield, president of [ren Fire- > 
man Mfg. Co., has been elected a member of the board of = 
tors of Stanford Research Institute, according to an aé 
yuuncement by Clarence H. Faust, acting president of at 
01 Stanford University, Palo Alto, Calif. ... C. R. Freberg, ? 
10r merly head of the engineering division, Southern Re- 2 





rch Institute, is now director, equipment research 

ry livision, of the newly established U. S. Naval Civil Engi- 
. a . . . 

neering Laboratory, Solomons, Md. This unit works with Made to fit openings in even 

the Bureau of Yards and Docks on equipment, structures, e ” ” ” " 

a inches from 8’ x 4’ to 60’ x 40 


| materials used by the Navy department on shore. It 


31I-A 









| also carry out a program of basic and applied re- :' 
Independent Fabrikated* Adjust- 


able Grilles (patented x rigidly con- 
structed with stamped steel rims and 


k search. Mr. Freberg is co-author of an article on special 
fills for heat pump ground coils, published in last month's 


HPAC 


steel bars, are made with either verti- 
cal or horizontal grille bars. Grille 
J. B. Kingsley, who has been with International Boiler bars are adjustable before or after 
Works Co., East Stroudsburg, Pa., for over 20 years, is installation; available also with bars 
v president and general manager. He had been general permanently set for straight flow. 
anager and vice president . The new Denver repre- 
entative for Illinois Engineering Co., Chicago, is Kent 
Engineering Co., 522 Chamber of Commerce Bldg. 
Harry Himelblau has formed the firm of Himelblau Asso- 
ciates, 122 W. Kinzie St.. Chicago 10, to represent heating, 
entlating, and air conditioning manufacturers in the 
Chicago area, and accounts are being established. Forma- T H E | N 1) E - E N 1) E N T 
tion the firm follows his retirement from Himelblau, 
Byfield & Co., Chicago, and the sale of his interest therein 
A. L. Byfield and George V. Zintel, now secretary of 


Write for new Catalog No. 48—gives 
schedule of sizes, details and prices. 


Always Leading — Always Progressing 


*Reg. U.S. Pat. Of 


REGISTER CO. 


the inization which continues under the same name. 3747 E. 931d STREET - CLEVELAND, OHIO 
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A standards committee of the American Society of Re- 
frigerating Engineers has been established to set up rating 
and testing standards for desiccants. Chairman of the 
group is W. O. Walker, Ansul Chemical Co., and othe: 
members include: L. H. Bartlett, Louisiana State Univer- 
sity; R. E. Cherne, consulting engineer, Rochester, N. Y.; 
W. A. Pennington, Carrier Corp.; W. F. Wischmeyer, 
Sporlan Valve Co.; R. L. Williams, Kinetic Chemicals, 
Inc.; and P. L. Veltman, Davison Chemical Co. 
Harold F. Stamps has announced his resignation as field 
engineer for Henry Valve Co., Chicago. 


Lockwood Greene Engineers, Inc., architects and engi- 
neers with offices in Boston, New York, Spartanburg, 
S. C., and Montreal, has elected Samuel B. Lincoln presi- 
dent to succeed Chester S. Allen who is now chairman of 
L. J. Krause Co., 200 Lumber Exchange, 
has 


the board 
Minneapolis 1, manufacturers’ representative, re- 
cently been formed and is soliciting exclusive agency 
representation for heating, air conditioning, and refriger- 
ation equipment. The territory to be covered includes 
Minnesota, North and South Dakota, Iowa, and western 
Wisconsin. ... With headquarters in Dallas, K. G. Schick 
is the new sales representative for National Radiator Co., 
Johnstown, Pa., covering the eastern portion of Texas 


K. B. Thorndike, vice president, Detroit Lubricator Co., 
Chicago, is the newly elected president of the Refrigera- 
tion Equipment Manufacturers Association. He succeeds 
H. F. 
Westinghouse 


Hildreth, manager, refrigeration specialties dept., 


Electric Corp. Other new officers are: 


Vice President—R. H. Israel, sales manager, refrigeration 


depend on x 
Economy Pumps ~> 


“ < 
when the 


Want to keep your pumps working . 
p-essure’s on?” When the pumps are Economy (,\ 
engineered, you can be sure they will! Economy AV) 
Pumps are designed for longer, more trouble ” ( 
al 
Economy NAS type pumps, for example, are /j \\) 
small, multi-stage pumps so designed that only (| > 
a moderate pressure is built-up in each stage. "Vv | 
4 } 
(A. 
SS 


free service. 


A 


This low pressure differential between suction 
inlet and discharge side of each impeller results 
in less wear and longer life to rotating parts. 
Hydraulic balance is maintained between the 
and impeller of the discharge 


For 


suction inlet 


stage. 


Economy Pumps Inc, 
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G.P.M_ For full details on construction 
Bulletin B 


Centrifugal, 
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dept., Virginia Smelting Co.; Treasurer—W. A. s 
president, Superior Valve & Fittings Co.; S 

W. J. Stelpflug, vice president, Hussmann Ref; 
Inc. These officers, with Mr. Hildreth, are the 

committee of REMA the current 
Tinnerman Products, Inc., Cleveland, has esta 
new division for handling its nut retainer and 
pointed Charles E. Pearson coordinator of sales 
tion, and engineering of the new product 


Elrieg 


for fiscal 


Stanley S. Willis, who has been with Kerotest \ify , 
Pittsburgh, since 1931 has been p 
planning manager over all operations for th: 


and who 
years, is now district manager of the firm’s bras 

His territory includes Indiana, Illinois, Wiscon 
North and South Dakota, and Mont 
headquarters 568 W. Randolph St 
Kenneth F. Vilsack was recently named steel va! 
American Structur 


nesota, 
are at 


sentative for the same territory. 
Products Co., a subsidiary of Owens-Illinois G 
has assigned insulation sales engineers William A. Ly 


to Washington, D. C. and Isaac Keith to St. Lo W 
headquarters at 1627 K St., N.W., Mr. Lloyd 
Maryland, Virginia, and part of North Carol 


Keith, located at 601 Continental Bldg., will 
Kansas, Arkansas, Illinois 


Kentucky, western Tennessee, and nurthern M 


Missouri, southern 


John B. Hewett, who for 10 years was sales ma 
Anemostat Corp. of America, has acquired th 
W. Short Co., Inc., New York. Organized and op: 
the late Mr. Short, the company will continu: 


W illian 






capacities from 10 to 75 
Dept. C-5 for 


pressures up to 200 pounds 
write 


346 


axial and mixed flow pumps for all applications 





Division of Hamilton-Thomas Corp. 
Hamilton, Ohio 
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Send for This Useful 
Reprint Volume 


“CORRECT PRACTICE 
INDUSTRIAL PIPING” 


197 Pages — 8!2"' x 11° — $1.50 


[his practical book is made up of outstanding 
papers and data on industrial piping selected 
from past issues of “Heating, Piping & Air 
Conditioning.” It is a most comprehensive 
collection of case studies, showing how various 
difficult piping problems encountered in differ- 
ent industrial plants were successfully worked 


out by piping experts. 


Design, installation, operation, and mainte- 
nance... steam, air, gas, oil, process, water 
and refrigeration piping . piping in pulp 
and paper and steel mills, in automobile plants 
and breweries. in the food and chemical and 
textile industries, and in many other types of 


manufacturing plants are dealt with from many 


different angles. 


Send $1.50 today for this book to the 


address below. 


KEENEY 


PUBLISHING COMPANY 


6 North Michigan Ave. Chicago 2, Illinois 
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SPEED 
TA 
through your roots 

with 
Swartwout 


VENTILATORS 





You can frequently trace accidents, work 
spoilage and low production to insufficient 
ventilation. A large proportion of these prob- 
lems in industrial buildings can be solved with 
gravity- type roof ventilators. 

Swartwout-Dexter Heat Valve (above) and 
AIRMOVER (top right) are two of the most 
successful systems of this ty pe. Scientifically 
designed to permit upward movement of hot 
air, smoke and fumes with least resistance, their 
construction also takes advantage of outside 
air movement and wind suction effect. 

Weatherproof at all times... they can be 
closed when desired. Swartwout Ventilators 
are used on thousands of factories, foundries, 
warehouses, etc. 

Write for complete ventilator catalog. 


The Swartwout Company 
18568 Euclid Avenue «+ Cleveland !2, Ohio 


Use Ject-O-Valve for fast power 





ventilation of “Hot Spots” 


Speeds heat and bad air 

up through roofs wii 
powerful force. Always 
weatherproof. Patent 
applied for. 






Swartwout 


Air Circulation 


LIBRARIES 


MICHIGAN 


UNIVERSITY OF 





Make a cool profit 


THIS SUMMER 


atthe AYN “PAC 


PACKAGED VENTILATION 





Ideal for 


STORES 
BEAUTY AND 
BARBER SHOPS 


THEATRES 
RESTAURANTS 
LAUNDRIES, HOTELS 
OFFICE BUILDINGS 
TAVERNS 

Certified 


Ratings 


DIRECT MOTOR DRIVEN 
Available in 16”, 18”, 20”, 24” sizes. 





Here’s a valuable inside tip for cool 
summer profits! Business-establishments every- 
where seek ways and means of creating increased 
employee efficiency during hot, sultry weather. 
FAN-PAC is the answer, circulating cool, fresh 
air for more healthful, neh, working 
conditions. Increased customer traffic and new 
patronage is also the result of FAN-PAC easy- 
to-install Packaged Ventilation. Cash in on this 
huge market! Build a bigger summer business for 
yourself by investigating FAN-PAC TODAY! 





Important FAN-PAC Features 
1 Non-Overload Power Characteristic 
2 Certified Wind Tunnel Capacities 
Mounted for 


3 Square Panel Easy 


Installation 
4 Scientifically Correct Air Inlet 


S Cushioned Motor 
QUIET Operation 


Mountings for 





"*v"' BELT MOTOR 


Vv ° . 
PO ag 30”. 6 Motors of Nationally Recognized 


36”, 42”, 48” sizes. Make 
FREE FAN-PAC CATALOG! Send to- 


day for new catalog, complete with illus- 
trations, specifications and capacities. 






DeBothezat Fans Division, Dept., H-5 
AMERICAN MACHINE AND METALS, INC. 
East Meline, lilinois 

Please send, without obligation, new FAN-PAC Pack- 
aged Ventilation Catalog. 


Firm 
Address — — —— a 


City and Zone____ State __ 


Sender's Name _ ve ae a 















sent a number of manufacturers of diffusers 

and grilles, coils and condensers, fans and blowe) 
trostatic precipitators, and regulator controls. S; 
tivities will cover the greater metropolitan di: 
New York, Westchester County, Long Island, and 

ern New Jersey. ... The new Denver represent 
Allen-Bradley Co., Milwaukee, is Young Electri, Mj, 
and Supply Co., 2134 Curtis St. W. E. Young 
Bowditch and Co., anothe: 


representative, has expanded its Knoxville, Tenn 


owner and manager. 


tions by opening a new office in Memphis at 1350 
Ave. Francis Bowditch is in charge 

Six employees of The Detroit Edison Co. h: 
1948 Alex Dow Award 


Among the 


named winners of the 
standing service to the company 
men named, I. Arthur Rohrig, metallurgist in the 
dept., won an award for his work on graphitiz 
carbon and carbon-molybdenum steels in high t 
Robert Rutherford, instrument re; 
was honored for his improvements to power pla 


ture service 
ratus. Some of his contributions include a vacuu 


out device used when stoker ram boxes become 


built-in illumination for the operating baromet: 
tem of tubes directing compressed air across 


; 


to kee 


clear of condensed oil vapor, and special protect 


glass face of air flow, steam flow meters 


ings and shields for precision thermometers 


American Hydrovac, Inc., Brooklyn (forme 
Hydrovac, Inc.), has named Paul P. Emery sales : 
He has had many years of sales supervision exp« 
the vacuum and condensate pump field Tl 
aged air conditioning sales division of United States A 
Conditioning Corp., Minneapolis, has announced 


ber of new distributors. Fidelco, Inc., 207 E . 
New York, entering its 10th year covers the 
Long Island. Also celebrating its 10th annive Re 


frigeration Equipment Co., Kansas City, Mo.., is 
direction of E. L. 
Wichita, Topeka, and St. Joseph, Mo. J. 
Detroit, is the new 


Tramposh and has branch 

M. Ober: li 

exclusive distributor in sout 

Michigan 
Representation of Baltimore Aircoil Co., In« 

more, is being handled in the state of Georgi: 

northern part of Florida by J. Harvey Seat & Associates 

157 Simpson St., N.W., Atlanta. Hoffman & Hoffman ( 

Box 2211, Greensboro, N. C., is covering both N 

South Carolina. The Richmond, Va.., 

National Radiator Co.., 

managed by Robert C. Seaton who has succeeded Willia! 

E. Austin, retired. Mr. Seaton joined the con 

1934 and has been a salesman since 1945. Mr. A 

been associated with the firm as a salesman ai 

D. J. Murray Mig. Co 

Wausau, Wis., has announced the following as 


sales b 


Johnstown, Pa., is 1 


manager for the past 35 years 


tors of its unit heaters and allied products: IL Ernes' 
Shaer, 161 Devonshire St., Boston 10; G. T. Pottinger & 
Co., 2475 Rivers Rd., N.W., Atlanta; Jordan Engineerins 
Co., Traction Bldg., Cincinnati; Lefler Wyomont Supp!) 
Co., P. O. Box 2166, Casper, Wyo 


As part of its program of expanded operation, Redmon 


Co., Inc., Owosso, Mich.. 


has elected five new vic« 
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KEEP HEAT IN 





PERMANENT 
AS THE EARTH ITSELF 


It's the modern, high-efficiency, low-cost way to insu- 
late underground piping. It's permanent—rot-proof, 
fire-proof, water-proof. No encasement, tunnels, joints, 
cracks—*Z-€ rete is a strong, solid mass of insulating 
concrete that won't get out of line. Ample compressive 
strength to withstand heavy highway loads. 

Guaranteed installation—Furnished and installed by 
competent, authorized applicators. Rigid supervision, 
constant inspection during installation. On-the-job 
fabrication eliminates possibility of failures due to 
shipping and handling. 

Reasonable Cost—Size or number of pipes makes no 
difference. *Z-Crete can insulate any pipe arrangement 
at reasonable cost. 

ideal for Re-insulating—Clean out your conduits and 
pour them solid with *Z-Crete insulation. Don't wait 
another winter—a few seasons’ heat loss can equal 
the cost of a *Z-Crete reclamation. 

There is a licensed *Z-Crete applicator near you. 
Drop us a card and we'll have him get in touch with 
you. No obligation. 


Write for design data and other information to: 


Dept. HP-59 
Z-CRETE DIVISION 


LONOLITE COMPANY 


135 S. La Salle St. - CEntral 6-5885 - Chicago 3, Ill. 


*Z-Crete is a registered trademark of Zonolite Company 
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30 seconds does it 


for JOE RAMSETTER 


No drilling or plugging for Jo—E RAMSETTER. In 
30 seconds, he does the complete job of setting 
pins or studs to accurate positions in steel, 
concrete, masonry. Just load the light, portabl 
RAMSET TOOL, press against the work and RAM! 
Fastener sets quicker than a wink _ tightly, easily. 

No electric lines or air compressors! RAMSET 
is self-powered, carried in one hand from job to 
job, always ready to set, instantly, pins and 
threaded studs up to 6” long and 54” diameter 
On continuous work, any good workman can 
‘“"RAMSET” up to 50 fasteners per hour. 

Ask for a 15-minute RAMSET demonstration. 
You'll see why it breaks all records for speed and 
economy on fastening jobs, pays a profit on every 
setting. Stermmco Corporation, Cleveland 16 
(Rocky River), Ohio. 


In Canada—Globe Machine Tools, Batawa, Ontario 


amset 


Jill FASTENING SYSTEM 





Stemco Corporation, — 
Cleveland 16 (Rock River), Ohi 

Please send details and arrange 15-minute de nstrat 
of RAMSET FASTENING SysTEM. N bligatior f cou 
Nam« 

Compan 

Address 


“ 
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* Infra Insulation 














“ 
Your insulation* prevented 
the fire from spreading’. 


From a letter from Ralph M. Fishel & Co., 
Denver, Colo., insurance and private banking. 





BECAUSE INFRA INSULATION 


*Emits Only 3% of Heat Rays 


*Is Metal with a 1250°F Melting Point 
(Furnace Heat is Only 750°F) 


*INFRA IS A REAL FIRE STOP 


Infra’s surface absorbs only 
3% of heat rays — 97% is 
rejected! Infra emits, on the 
opposite surface, only 3%. 
That is one reason why Infra 
is so efficient in prevent- 
ing wasteful—or dangerous 
—heat flow. Summer or 


winter, Infra keeps heat in its proper place. 





Infra Insulation uses 99.5% pure aluminum 
made in accordance with Infra’s own, special 
emissivity specifications. The fiber partition, 
which creates multiple air spaces and reflective 


surfaces, is fame, mold, and vermin proof. 


Thermal Factors Printed on Every Infra Carton 
Infra C Factors and Rockwool Equivalents 


C.052 Heat Flow Down, equals 6” Rockwool. 
C.083 Heat Flow Up, equals 4” Rockwool. 
C.10 Lateral Heat, equals 314,” Rockwool. 


e 
Write FOR FREE 32-Page BOOKLET: 


“Simplified Physics of Thermal Insulation” 


Architects and engineers use it as a handbook, 

and colleges as a text, on heat transfer, conden- 

sation, vapor, mold, radiant heating, etc. Con- 

tains chart of k, C, R and U factors of all insula- 

tions, of all thicknesses, weights, densities. 
Address Dept. AC 


MULTIPLE ACCORDION ALUMINUM and 
AIR CELLS 


TRIANGULAR REFLECTIVE 
ni INSULATION, INC. 
10 Murray S$t., N. Y., N.Y. 
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dents: James Tweedy, in charge of induction moto: 


Paul B. Best, Jr., in charge of series motor sales: J: nex 
G. Kennedy, in charge of production in Owosso 1ul 
Maurer, in charge of engineering; and Wilfred R. ‘ox 
advertising manager. Mr. Fox was also recently 1 
manager of advertising and marketing 
Holtzer-Cabot, Inc., an affiliated company. W. W iter 
Young is now comptroller-treasurer, having prey 
been comptroller. The new officers are in additi 
Executive Vice President Lewis Hamlin and Vice | 
dent Glenn Baumhardt who is the liaison betwe¢ 
engineering and sales departments. 


researc! 


Awards totalling $500 have been given to 11 emp 
of Dravo Corp., Pittsburgh, for the best papers sub: 
in the company’s 10th annual technical papers cor 
tion. Among the winners, R. D. Darrah, air conditi 
engineer in the machinery division, took second pri 
a paper on the air conditioning of crane cabs in 
mills and foundries. His paper has also been pres: 
before the annual convention of the Association of! 
and Steel Engineers. . . . In line with its object 
studying and calling attention to unusual hazards b 
they result in accidents, the accident prevention dé 
ment of the Association of Casualty and Surety Com- 
panies has appointed S. Charles Rothmann to its 
As research engineer in the industrial division « 
department he will develop a series of detailed report 
special chemical hazards 


The “Model City” program inaugurated in Colum! 
Ohio, last year by the Coal Producers Committee for 
Smoke Abatement is now well under way and Harry ( 
Ballman has recently been appointed smoke regulat 
engineer. He has had a good deal of experience 
pollution control gained in Indianapolis and Richmo: 
Va. and was combustion engineer for the Island Cree} 
Coal Co. for over 10 years. . . . Stationed in Cleve! 
and serving the Pittsburgh, Cleveland, and Detroit areas 
James E. Ziegler is a new sales engineer for Cooper Alloy 
Foundry Co., Hillside, N. J. M. V. Stagg, fo: 
assistant to the vice president in charge of Williams Oil- 
O-Matic Div., Eureka Williams Corp., Bloomingto: 
is now assistant to the president in the divisior 
joined the company in 1934 as manager of its Ice-O 
Matic Div. and during the war assumed duties ti 
with the overall operation of the plant 


W. E. Judd has succeeded S. E. Heymann as & 
sales manager of the South Wind Heating Equipmen' 
Div., Stewart-Warner Corp., Chicago. He joined th: 
sion in 1942 and throughout the war participated 
Heymann is 
branch manager at Los Angeles. ... David V. Uihlein 
has acquired Banner Mfg. Co., Milwaukee, and is 
Formerly known as Banne1 


craft heater sales and service. Mr. 


as executive director 
ucts Co., the new organization plans to increase dist 
tion and service of its resistance welders and b: 

J. R. G. Harris is handling sales in Wisconsin and 
territories are being developed. Arthur Kranitz r¢ 

in charge of production. ... Mid West Sales Co., 11! W 
Washington St., St. Louis 22, is the representative « 

ing Missouri, southern Illinois, and western Kentuc! 
Sun-Ray Burner Mfg. Co., Jamaica, N. Y. M. R. Cardwell 
and John D. Gibbons are in charge. 


4( 
4M 
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s of actual cases 


a for Better, Low-Cost Drilling- 
oY Hi gh Speed en 


he Ly buy your DRILLS 
“ln cal 
is N AM! - NCEP , - a“ your JOBS! 





















4” JUNIOR DRILL 
—for odd-job use $9. g° 


n 
| hour ... they must coqunae in My high as 60 tons per 
a temically Balanced on our ane a wm. OLGUN*— 


400-R. in some parts UP to 25 Ibs. of y rere 











for light gage metal 
dicated, but the ‘Bear’ M nbalance are jin. mie . $3g° 
and Static Bala achine attains both Dy-Nam assembly......... in 
ReGen’ bsg in = quick, simple Operation Using ud 
, We Oo . Lad 
efficient production = ain accurate results as well as ~ 
a < 
44” STANDARD DRILL - 
—for mainte- ¢ 00 

nance work... 45 < 
44” HEAVY-DUTY DRILL Lon 
—for continuous ¢ 00 - 
Ge wiccces 50 > 
UY Black & Decker Electric Drills—and & 
you're sure to get the right Drill for every 5 
job! Nowhere else can you find the wide selec- — 
” HOD i ae. ' ro 
“BEAR MET tion of models (25 in all, from 14” to 1', — 

capacity)—the unmatched quality that means 
erformance : ; 


@ improves P 


e Speeds Up Production extra years of service—famous tull-power B&D- 
f 
e Sells MORE © 


king built motors that can't be stalled! For example, 
‘ng is ma 
rerio helping Black & Decker builds not one, but FOUR 
ustr} } 
yoy value to hun- Drills—each designed for particular jobs. Call 


electric — = your nearby B&D Distributor today for free 
heels. By the rev- 


Namic and Static demonstrations of the many Black & Decker 
ami 


YOUR Products 





The “Bear” Method of Dy-Namic 
its weight felt in every P 
sales appeal and 
; _, from tiny 


nd railroad W 


to increase ; 
| dreds of products 
washing machines 4 


: “Rear” Method, both ——— efficient Portable Electric Tools, the world’s most complete 
| olutionary Bear " j in one time-saving, — a ; 
| Balance are — mic Balancing operation on line! Write for free catalog to: The Black & 
: ‘on. The Dy-Na : ction a , 
ee et slow down routine at peer’ Decker Mfg. Co., 628 Pennsylvania Ave., 
nte ar - initial ¢ . 
ena stalled with low initial cap Towson 4, Maryland. 
may be insté , jwantages and a ‘ *Trade Mark Reg. | Pat. Of 
vest mate . a z ‘ 
q ’ xt x - 
ers in unis FREE 22-09, 9%. Flag) LEADING DISTRIBUTORS } ign EVERYWHERE set 
Oey a ALANCING MANUAL nd Th yy ” Se- 
4-16 oc 4 





- 
© Wty >} ° *-—> iA 
mig. Co., OePt eeos! : 
“ ETO FITYOURN ly 
THERE'S A“BEAR a £ = r CS 
Pe ‘ar -” om i 
s Cre) A. === 
> oe x 
Cen 2 = mee 


a Manual T L 
é : Ncing 
—H Goes ssancing Manes PORTABLE ELectric FOOLS 
4 . Model 375-8 
Model 337-V = roots Max. Capacity 2,000 Ibs 203s 
Max. Capacity 





Max. Capacity 6 Ibs. 


‘BEAR’ 9M icaue 








& go 


BA BENCH ELECTRIC ELECTRIC WIRE 
Trade Mark Registered U.S. Patent Office MACHINES GRINDERS 


PORTO-SHEARS* SANDERS BRUSHES 
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ASTA SOLENOID VALVE Ss The National Association of Refrigeration Contra: (, 


has added another local association to its membe 

roster—the Air Conditioning & Refrigerating Associ: ‘iy 

of Florida. Headquarters of the local group are in \ 
a and officers are: Paul E. White, president; R. Erne, 
Nitzsche, vice president, and Harry C. Higgins, trea 

Manning, Maxwell & Moore, Inc., Bridgeport, ( 

has stationed John C. Leitch, valve specialist, in At 
ERE? to provide sales and service coverage in the southe: 
HERE’S THE ; territory. He was formerly associated with two sul 
aries of United States Steel Co., National Tube C 
Columbia Steel Co., and was also with Babcock & W 
Tube Co 


Giffels & Vallet, Inc. and L. Rossetti, of Detroit 
AUTOMATIC ciated engineers and architects specializing in ind 


plant work, have sent a representative to the Orie: 
a hthenel a: to Europe to survey problems of industrializatio: 
: reconstruction. The representative is Edward X. Tutt) 
, director of foreign operations of the corporation 
VALVE s its eastern division in New York R. E. Kenne; 
’ ~j Minneapolis, has a background in the refrigeratior 
FOR THAT which includes four years as a service dealer and 
years as zone service manager for Nash-Kelvinator S$ 


Corp. He has also been associated with manufact 





GAS as a sales representative. He was recently named 
west sales representative for Kold-Hold Mfg. Co., Lansi: 
BURNER! > Mich. Clifford M. Lewis, who served two terms 


director of the Stoker Manufacturers Association, 
new sales promotion manager of Canton Stoker Corp 
Canton, Ohio. For 10 years he was a heating engine 
with the Kansas City Coal Service Institute, and p 
joining the Canton organization last year, was ma 

of Anchor Stove and Range Co 


T. Hollister Mabley is vice president and genera! 
ager of Mechanical Heat & Cold, Inc., Detroit cont 
for heating, refrigerating, and air conditioning 





It's “Factory Mutual Approved meaning that it has ment. In his new capacity he is supervising Temp-Mat 


passed very rigid tests as to tight seating and reliability Wholesalers, the firm’s heating distributing organ 


of operation! and is‘also serving as treasurer of the compar 
became associated with the company in 1936 Wilson & 


This ASCO Safety Shut-off Valve is designed to protect ‘ ; pgm 
. Co., Inc., Chicago, has promoted John G. Wilsey 


personnel and apparatus heated by gas for it provides a 


sure automatic cut-off of the flow of gas to the burner ager of hair filter sales, a subdivision of the firn 
, 5 . . . » he filte) aff las 
should something go w rong necessitating instant shut- products division. He joined the filter staff la 


down. On failure of energizing current it closes in- coming from Winchester Repeating Arms Co.'s ele 
stantly and remains closed until the current is restored division. He has been associated with the heati 
and it is opened manually. The safety function is ventilating industry for many years r 


automatic; restoration to service 1S manual! 


If you are operating or designing gas burners or gas- 
fired equipment, you will be interested in the full details 
of ASCO “Factory Mutual Approved” Safety Shut-off 





Approves Simplified Practices for 


Solenoid Valves. Write us. If you are interested in other Conditioni Ww Air Heati L 
automatic flow control of gas or liquids, we have many oneirioning, warm Air meavring 
other types of solenoid valves Simplified Practice Recommendation R207-49 
Ducts, and Fittings for Warm Air Heating and Air ‘ 
tioning, has been approved for promulgation. The 
= , mendation was originally issued in 1945 and estat 
When in need of Automatic Transter Switches tock list of aa 1 fittir TI sion 
a stock li: »ipes, ts, 1g 1e new r 
an Remote Control Switches, Contactors, Relays, and —— — ee Seem Cae - — ’ 
nts me to us adds sketches and dimensions for four types of t . 


fittings for extended plenum systems 


ines ‘a Until printed copies are available, mimeographed 
Aulomatic Switch Co may be obtained without charge from the Com 
° Standards Division, National Bureau of Standards 

389 LAKESIDE AVENUE - ORANGE, NEW JERSEY ington 29, D. C 
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M‘CORD 


HEATING AND 
AIR CONDITIONING 


PRODUCTS 





All copper spiral fin 
tube construction with 
the tubes formed or bent 
permits uniform expon- 
sion without strain. 
Headers are heavy woll 
construction with tubes 
brazed inte extended 
ferrules formed in the 
headers. Fins ore hell- 
cally wound and metol- 
: a ig: licaBy bonded. May we 
°. ~~ send cotolog? 


VERTICAL TYPE UNIT HEATERS 
Whether you've ever used “K” fittings or not, eee ry 
proven heating unit, 


we ask you to pick one up and examine it closely. ea . modern in design, in- 
J | ¢€0rporating every unit 

| heater advancement. 
McCord copper spiral 
fin tube construction 
crectes air turbulence 
without undue restric- 
tion. Improved fan 
blodes deliver lorge 
volume of air with 
minimum air noise. 
Guaranteed for 150 Ibs 
saturated steam pres- 
sure. Specify McCord. 


RIZONTAL TYPE UNIT HEATERS 


A time proven heating 
| wnit, modern streom- 
lined in design, quiet, 
yet its rugged construc- 
tion adapts it te oll 
types of installations, 
gveranteed for use on 
No. 150 p.s.i. steam 
pressure. All copper 
heating element, indi- 
viduol spiral fin tubes 
free to expand without 
strain on joints. Standard 
motors with standard 
bases used. Wide range 
of capacities. 


Save fuel with McCord 
Unit Heaters. 
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Notice the smooth walls inside and out. Notice the 

clean, sharp threads and chamfered entrances. 
You can tell by looking at a “K” fitting that it's 

sound and symmetrical. If you sawed it in two, you'd 


find the walls of even thickness; the entire casting 


UNIVERSITY 


close-grained and free of defects. i 
4 Over the last sixty-odd years, “K” fittings have 





earned an enviable reputation for their fine quality of 
workmanship and material. They're the kind of fittings 
you like to install because they make up easily and 
stand up indefinitely. Specify them when you order. 





THE 3000 SHAPES AND SIZES OF ‘'K'' CAST-IRON FITTINGS INCLUDE 
STANDARD AND EXTRA HEAVY SCREWED FITTINGS 
STANDARD FLANGED FITTINGS 
STANDARD AND EXTRA HEAVY COMPANION FLANGES 
DRAINAGE AND SPRINKLER FITTINGS 

















PRECISION FITTINGS 


KUHNS BROTHERS CO. 
DAYTON 1, OHIO [if CORPORATION 
COMBINED MARKET FACILITIES with Malleable Iron DETROIT 11. MICH. 


Fittings Company, Branford, Conn., and 
Kuhns Bros. Co., Dayton, Ohio 
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Rooms will 
be up to 
15° COOLER 
with 
KOOLSHADE 
Sun Screen 


KoolShade on 100 square feet of sun-exposed window has the 
cooling effect of a ton of ice each day. 

Folks work betier when they are comfortably cool. Produc- 
tion goes up—costs go down. KoolShade is like a miniature 
venetian blind blocking the hot rays of the sun outside the win- 
dows. It does this without blocking air, light or vision. 

And there is a definite reduction of heat load which mate 
rially reduces the cost of operating air-conditioning equipment 
Hundreds of the largest organizations in the country have 
approved KoolShade for use on all sun-exposed windows 
Mail the coupon today for free sample and literature 


KOOLSHADE BENEFITS YOU IN THESE WAYS 


Low maintenance cost—no painting . . . no fire or wind hazard 
. long-lasting . . . prevents sun-fading of furnishings . . . ex- 
cellent insect protection . . . easy and inexpensive to install 


MOOLSHADE sun screen 


INGERSOLL STEEL DIVISION 


*Trade Mark Property of Borg-Warner Corporation 


monstratior sample 


i de 
— mail this coupe” today for this free 





1 Division 
soll ay oa Dept. TD-5 - 
* Court, Chicog® 


\Shade sample 


Inger 
Borg-Wore 
321 Plymouth 
d Koo 


and literature 


Please sen 






eeeee *#O0uc! OF 


BORC. 
WARNER 
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VEW BOOKS & REPORTS 





Provides Excellent Summary 
of Industrial Hygiene 
Industrial Hygiene and Toxicology is a worth hi} | 


addition to the library of all engaged in industrial hy: iey, 
and industrial ventilation and should be interesti 
others. Chapter I furnishes an excellent summary o) thy 
subject—past, present, and probable future—wh 
recommended reading for everyone. 

This is the first volume of a comprehensive two-v 
treatise prepared by a group of specialists under tly 
editorship of Frank A. Patty, director, industrial hyvie; 
service, General Motors Corp. It is the object of thi 
book “to present industrial hygiene and _ toxicolo; 
simple, understandable terms in sufficient detail to by 
of some use to all persons interested in safeguarding | 
health and welfare of working people and in impr: 
the working environment.” The field of industria! 
giene encompasses so many professional skills that 
one individual perhaps can be expert in all. Fo 
reason, the editor chose to have many contributors 
are experts in their respective spheres of profess 
activity, assist in the preparation of the book 

Vol. 1 is composed of 15 chapters written by 11 aut! 
Vol. II which will be published in the near future contains 
20 chapters written by eight authors, several of whon 
contributors to Vol. I. The chapters of the first vo 
deal with: 


Industrial Hygiene—Retrospect and Prospect, by Frank A 
General Motors Corp 

Industrial Hygiene Records and Reports, by John B. Littlefield 
can Brake Shoe Co 

The Industrial Hygiene Survey and Personnel. by Frank A 

Personal Factors in Competence and Fatigue, by Josef Brozek 


versity of Minnesota 

Environmental Factors in Fatigue and Competence by 
Witheridge, General Motors Corp 

Physiological Effects of Abnormal Atmospheric Pressure 
Specht, National Institute of Health 


The Mode of Entry and Action of Toxic Material. by Frank A 
Sampling and Analysis of Atmospheric Contaminants, by Fr 


Patty 


Radiant Energy and Radium, by Leon F. Curtiss, United States B 
of Standards 

Ventilation. by W. N. Witheridge 

Occupational Dermatoses, by Louis Schwartz. consultant 


The Visible Marks of Occupation and Occupational! Diseases, by 


P. McCord, Industrial Health Conservancy Laboratories 


Fire and Explosion Hazards of Combustible Gases and Vap« 
G. W. Jones, United States Bureau of Mines 
Explosion and Fire Hazards of Combustible Dusts, by Irving Hart 


United States Bureau of Mines 
Respirators and Respiratory Protective Devices, by Frank A. P 
Dust and Its Role in the Causation of Occupational Diseas« 
Edward E. Dart, Pacific Industrial Hygiene Laboratories 


The chapter on ventilation obviously is of greates' 
terest to HPAC readers, although several of the oth: 
hold special interest for all engaged in industrial ventila- 
tion. In his treatment of ventilation, Mr. Witheridge dis- 
cusses seven major subdivisions of the general sub) 
restricting the contents to industrial ventilation 
(1) human ventilator 
requirements, the composition of air, amount needed 
the like; (2) general industrial ventilation, with sp: 
reference to types, terminology, amount required for 


particular topics discussed are: 


taminant ccntrol, make-up air, heat loss, and short 
cuiting; (3) industrial process ventilation with respe 


the prevention of escape of industrial atmospheric 
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These EXTRA Airsan Features 
° y | — 
- cont Pe " U.’s Mean EXTRA Filtering 
Efficiency 





to get 


sO simple it can i 


i” «61S 
Kritzer Radiant Heating lete it can be cata 
S » compres 
packaged in unit a arrangement 


below) to fit 


) > { 
ready to install, Compare 
now. Kritzet ' 

; 
and install 


(see 


] 


| 

‘oils an be 

Finned Radiant Co! ( - 
1, the time and with 


ou de 
loged, his with what you 


d in 





_— 
figured k A } 
u the cost. § coil runs needed GALVANIZED FULL BRONZE 
"You order the amount ©! < up, you put STEEL FRAMES WELDED CORNERS 
o . 1 frame ts ’ - 
1s soon as the strus oe few hours can hand" i i eceeecee 
: T men ¢ a eu ‘ T mart 
them in ther right up to the pump ™ all 
the “u hole ia . id sional parts no é 


iu 


o extras-—Ye * 
fold N * f \ 
nf. ° 4 cel 
backs. » Coils consist ot YS + : tie tl 


> a 
Kritze! Radiat echanically bot 


IES Be 


ter, copper tubing = ‘aluminum fins. They DRAIN SLOTS FOR EXPANDED 

maximum heat ng ep ‘oist and stud QUICKER, EASIER CLEANING | METAL FACE PLATE 
are fabricated to nt a 94”. A permanen! Media of Airsan Air Filters is viscous type, permanent 
spacine® voor Baus we long as the building and cleanable. Constructed of multiple layers of galvan 
installation that will I CATALOG ized wire mesh, media is designed to give maximum 
RITE TODAY ror COMPLETE DETAILS ANDO ethciency plus large dust holding capacity at low resi 

* 


ance. Expanded metal face plate acts as lint arrestor 
distributes air evenly over entire filtering area, and aid 


in easier cleaning and servicing 




















SS et eee VERALL] a —~TOverRALL | Available in standard 1” and 2” thickness, or for 
FOR f 5 EN T — dustrial and special applications in 2” to 4” thickne 
A < p c N 
3 JT ABP ARTON Holding frames for all type filters for V_ type 
straight banks. 
3 a “ 1 a 5 8015 
anal a a: Eee } a | : i = SEND FOR 
0.C 12 4" 242 8 20 It 7s THESE BULLETINS 
"Ox 18" 6 20V2 : Sib. | 80%" y 7 
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AIRCOR 
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KRITZER RADIANT COILS Air Filter Corporation 


2905 towvence Avense 0 Chisage 28, Minsts 108 F North Water St., Milwaukee 2, Wis. 
“IF IT’S KRITZER, IT’S RIGHT SIR”’ DOUGLAS seqeneeniae ce. tte. MONTREAL 


He; 


ta 






ng, Piping & Air Conditioning, May 1949 eed 








~ 
> 


1 BRARIES 


MICHIGAN 


UNIVERSITY O} 


22 Heating, Piping & Air Conditioning, May 14" He 


taminants into the workroom air by enclosures and local tioning, he mentioned some of the little-und 
hoods; (4) air cleaning methods and equipment with spe- problems which remain to be solved and called at 
cial reference to the functioning of different types of to the fact that the science of air conditioning is | 
cleaners or collectors, selection of proper cleaners and a closed book. 
recirculation of filtered air; (5) aeromotive methods and Technical papers presented include 
equipment, with discussions of the different methods of 
. . Correct Design Conditions for Southwest and West of M 
moving air such as ro ventilators rm +. ans : py 
5 alr uch as roof ventilators, thermal he ad, fans, River, by Dale S. Cooper, Dale S. Cooper and Associate 
and ejectors; (6) duct design with attention to all the Air Conditioning Research Opportunities in the Southwest 
. . F. Boester, director housing research, Purdue University 
usual phases including materials, construction specifica- 
< I é £ € al construction pecifica The Heat Pump to Date, by Donald M. Vestal, assistant 
tions, and maintenance; and (7) air flow observation and engineer, Texas Engineering Experiment Station 
Economic Balance Between Coil and Compressor Capacity 
; Conditioning, by D. C. Pfeiffer, professor of mechanical en; 
cal, thermal, and electrothermal procedures. Southern Methodist University 
Containing 531 + xxvii pp., 64 x 9%4 in., Vol. I is Development of the Absorption Refrigeration and Air C 
System, by Dr. Norton E. Berry, Servel, Inc 
Chemical Dehumidification, by Joe K. Hawk, F. J. Evans Co 
Cia caw Wak @ ot @ -viewe > 5 
Ave., New York 3, at $10.00—Reviewed by Allen D The Regenchil System of Air Conditioning, by C. S. Baumar 


Brandt, industrial hygiene engineer, Bethlehem Steel Co Conditioning Co 
The Venting of Modern Gas Appliances, by Arthur Theol 


measurement, covering visible, static and dynamic, chemi- 





available from Interscience Publishers, Inc., 215 Fourth 


engineer, Payne Furnace Co 


Many Factors and Applications of Air — 7 : 
eae . e The Economic Philosophy of the Professional Engineer, by I 
Conditioning Described at Texas Conference Rosaire, president, San Jacinto Chapter, Texas Society 

1" . . ‘ - . sional Eng re 

The Fourth Annual Air Conditioning Conference, held ee See 

: os Cooling Tower Performance for Air Conditioning Syste 

last year at the A. & M. College of Texas, was spon- Moss, York Corp 
sored by the department of mechanical engineering of Modern Automatic Controls, by Charles C. Quin, Powers Res 
I ‘oll " - oe P 2 We Too Have an Interest, by Paul F. Woolrich and Martin ( 
the college, in cooperation with the Texas chapters of engineers, Industrial Hygiene Section. State Health Dx 

. - > ve - . >t 7 ae , s y > s ¥ J - Tex 
the American Society of Heating and Ventilating Engi iceetide “Suet Dateien Cabie 0 Get of edn Cw | 


Rigid Inspection, by A. B. Wicks, director, Dept. of Bu 


neers and the air conditioning and related industries of ; Ree 
Ss ANLees 





Texas. The Importance of Air Measurement, by W. J. Bailey 
. engineer, Illinois Testing Laboratories 
Some 14 technical papers were presented and are in- 
cluded in the proceedings of this three day meeting The proceedings are in the form of a 150 page, 6 ® 


which opened with a talk by F. E. Giesecke, consulting printed booklet which is paper covered and is id 


engineer, former national president of ASHVE, and _ as Bulletin No. 110 of the Texas Engineering Exp: 










member of HPAC’s board of consulting and contributing Station, Agricultural and Mechanical College of A 
editors. After tracing early developments of air condi- College Station, Tex . 
ta 
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PACKAGES 


For boilers up to 180 horsepower. Bryant 





Boiler Burners are assembled as complet: 





packages including single or twin nozzle ‘*Pow 
R-Semblies”’ and all necessary protective and 
control equipment. Write for Data Sheet 4F-! 
describing complete package. 





BRYANT INDUSTRIAL DIVISION 


Affiliated Gas Equipment, Inc. 
1020 LONDON ROAD + CLEVELAND 10, OHIO 
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Cut (ots two ways 


By Modernizing Your Refrigeration With 
This New Condenser System 


@ Power savings and water savings combine to make 
money for you when you replace an old fashioned 
refrigerant condensing method with a modern Niagara 
AEROPASS Condenser. Either saving quickly returns 
the cost of the installation; both together make an impor- 
tant reduction in your operating costs for refrigeration. 

In this new method the refrigerant gas passes through 
two cooling coils. The first coil, air-cooled, removes the 
superheat and condenses oil vapor from the refrigerant; 
the second condenses the refrigerant by the evaporation 
of a water spray from its surface. The heat is transferred 
to the air; less than 10% of the water used in conven- 
tional condensers is consumed and you save the cost 
of the water and the cost of its piping, pumping and 
disposal, 

In addition the Niagara Aeropass Condenser controls 
the head pressure of your compressors at the lowest 
point for good operation, reducing your power bills. 
It does this automatically the year ‘round, giving full 
capacity for peak summer loads and providing the 
greatest power saving in cold weather. 

Hundreds of experiences in all industries that use 
refrigeration demonstrate these benefits and prove that 
they give a lasting improvement in refrigeration plant 
peration. 


Write for Niagara Bulletin No. 103 
for further information 


NIAGARA BLOWER COMPANY 


Over 35 Years of Service in Industrial Air Engrnecering 
Dept. HP, 405 Lexington Ave., New York 17, N. Y. 


District Engineers in Principal Cities 
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. “AIRFLO” 
CHICAGO 


Axial Airfoil 
PROPELLER FANS 


BLOWER 





ENERGIZED AiR 


Direct Connected 


= 
eliama-),| 


nded Shoft 
» Ring Far 


Remove Acid Fumes, Vapors, 
Heat, Gases EFFICIENTLY! 


Chicago Axial Airfoil Fans are increasing worker efficiency 
and production safety and comfort in chemical and textile 
plants, paper mills, dry kilns and dye houses. These easily 
installed fans deliver the greatest volume of air per cubic foot 
of occupied space. Another economy feature—by simply ad 
justing pitch of fan blades the same fan can use any \% H. P 
to 15 H. P. motor. All fans are precision engineered, rugged 
all welded steel construction. Available in stainless steel fo: 
acid applications 











Available in all sizes and drive styles, with 
deliveries from 1100 CFM to 100,000 CFM 
ip to I inches static pressure. Blade diameter 
r 14 to 84 inches 
Free STATIC PRESSURE CATALOG 
a AiR ie inch im Incr ig Inch oe ad ~UMBER 
as 
a 
< 
cn 
vv] 
U 
z 
< 
4 
° 
a 
4 
a 
a 
Phone nearest office (consult classified directory 
or sé nd coupon 













MAIL COUPON FOR FREE CATALOG 





CHICAGO BLOWER CORP., 4558 W. CONGRESS ST 
: CHICAGO 24, ILL. Offices in Principal Cities 

' 

‘ Send for FREE Copy of Catalog AAF 
' 

' Firm Name 

' 

' Ind ‘ T 
' 

: Street Z ‘ 
' 

a City State 
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THE AIRFOIL LOUVRE 
MAKES AN AMAZING 








PLAZA CAFETERIA, KANSAS CITY, MO. COMPLETELY EQUIPPED 
WITH TITUS AIRFOIL AIR CONDITIONING OUTLETS. 
Yes, the new Titus Airfoil louvre is responsible for the 
flawless air-diffusion performance of the Titus Airfoil 
grilles. This deep, streamlined, smooth-as-glass louvre 
handles highest velocities of air with minimum turbu- 
lence, minimum noise, and perfect draft-free air diffusion. 


Note these special features, which make Titus Airfoil grilles the performance leader 


@ Airfoil louvre — designed after 
the Airfoil Section of an airplane. 

@ Solid section louvre construction 
for noise-free performance — 
streamlined with no sharp cor- 
ners, no holes, no crevices. 


@ One-piece, extra-heavy frame. 


@ Air-tight rubber gasket to prevent 
all air leakage. 


@ Two banks of Airfoil louvres 
@ Individual blade adjustment. 
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PLEASE ACCEPT THIS FREE BOOK 

(BA eee Sen TE Se YS Ge PE ow we eee ms om 
TITUS MANUFACTURING CORPORATION 

WATERLOO, IOWA ! 

Gentlemen: Please send me your new free 1949 Catalog | 

with prices and discounts 





Name 
Address 
Town 


State 
eee ee ee ee 
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Flanged Joints, Hydraulic Packing 
Among Subjects at Hydraulics Conference 


The 1948 National Conference on Industrial Hy: 
was sponsored by Armour Research Foundation ; 
graduate school of Illinois Institute of Technolog 
12 technical papers presented deal with a var ot, 
subjects including the automotive torque convert 
draulic circuits on farm equipment, the applic: 
hydraulic servomechanisms, and the measuren 
servomechanism performance. Papers which shou 
more direct interest to HPAC readers are: 


wile ne | 





Flanged Joints—Their Development and the Trend, by E. G 
Crane Co. 

Hydraulic Packings and Seals, by C. E. Schmitz 
ing, Crane Packing Co 

Gasket Design and Selection, by H. H. Dunkle, Johns-Many 

Recent Developments in Hydraulic Turbine Design and Ma: 


by J. F. Roberts, manager, hydraulic dept., Allis-Chalmers 


director of « 


Hydraulic Surges in Pump Discharge Lines, by S. Logan Ky« 
sulting engineer, Philadelphia 
by R. G. Folsom 


Predicting Liquid Jet Pump Performance 
of mechanieal engineering, University of California 
Vol. 2 of the complete proceedings contains thes: 
nical papers, is a 154 page, paper covered pamph 
is priced at $3.00. Copies may be obtained from § 
Musselman, conference National Confi 
on Industrial Hydraulics, Technology Center, Chicag 


secretary, 


1-B-R Issues Installation Guides on One 
Pipe Hot Water Heating, Baseboard Panels 


Installation Guide No. 5, issued by the Institut: 
Boiler and Radiator Manufacturers, 60 E. 42nd St., \ 


York 17, presents a simple and economical basis { 





selection and installation of baseboard heating w 
one pipe, forced circulation, hot water heating syst: 
It also gives data on the installation of baseboards \ 
other types of systems such as two pipe, forced circuls- 
tion or gravity hot water, and two pipe steam syste: 
Guide No. 100 has been issued recently and re 
Guide No. 1, 
systems. The superseded pamphlet restricted | 
buildings with heat losses up to 60,000 Btu per hr. Th 
new guide contains details for calculating and designing 
3%4 to 1% in. It 


piact 

















on one pipe, forced circulation, hot wat 


was 


systems which utilize mains from als 
contains data applicable to the use of either iron pipe 
copper tube for mains, circuits, branches, and risers 

These new publications are available from I-B-R hea¢- 
quarters at 50 cents each. Calculation sheets (For 
1001-48 for use with Guide No. 100 and Form 5001-45! 
use with Guide No. 5) are priced at 20 cents pe 





Correction 


The author of the paper, Balancing Air Delivery of « 
System of Manifold Diffusers, by George S. Dauphine 
and Peter Argentiéri, published in the April issue, p. 1% 
calls attention to a printer's error in Equations 4 
Equation 4 should be 


I ; 
2 —— 4 


and Equation 5 should be expressed 


P=22 ( 
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UNITED 
REUWOUD “PAChAGE” 


Atmospheric 
COOLING TOWERS 


Pre-fabricated Easily Assembled 


Made in Standardized Sizes for 























5 to 30 tons Refrigeration 





Ideal for the commer ial ait conditioning and re 





frigeration jobs where requirements are known and 





efficient cooling equipment is desired at low stand 
ardized prices. 





Towers ready for shipment. Larger towers ot all 








kinds for commercial and industrial purposes, 


Write for Bulletin 200-R giving full information 





on sizes, specifications, capacities, prices. 


UNITED COOLING TOWER CO. 


Porter Bidg. Linwood and Broadway Kansas City, Mo. 
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Industrial Gas Conversion Burners 







For 60,000 to 2,000,000 
BTU Requirements 


Reinhard Industria 


series) are 


; - aes. lt to meet specifications requiring 
‘a ’ 4 oe 60.000 t 00.000 BTUs tor st if 
> bey : r ‘ all ; sectional and steel fre box b I 

ye & The cast burner heads ploy the Up-Shot fj 
Y » 5 » und will withstand tre ndous heat I 


: 
1 
: 
: 
: 


cipic 
' ‘ ‘ fie! ' rive 
nance maximufl us I a! 


8 conomy. Exceptior 


A wei 1 
700 be q < *Ree. US. Pat 
Series , 
Industrial 
Conversion 
Gas Burners 









Quolity products for over 47 years 


The House of Reinhard 


11 SOUTH NINTH STREET © MINNEAPOLIS 2, MINNESOTA 
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MEETINGS & CONVENTIONS 


Instrument Society of America, 1117 Wolfendale St., 
Pittsburgh 12—The fourth annual spring meeting will be 
held at the Royal York hotel, Toronto, Canada, May 12 
and 13. 


sessions and a dinner 





The tentative program indicates four technical 


Technical papers and panel discussions will cover such 
subjects as unit start-up problems, chemical process in- 
strumentation, instrument department organization, and 
applications in the pulp and paper industry. 

The 1949 conference and 
September 12 to 16 in St. Louis, and the 1950 convention 
and exhibit will be held in Buffalo, September 11 to 15 


exhibit are scheduled for 


Oil-Heat Institute of America, 6 E. 39th St., New York 


City—1949 national convention and National Oil-Heat 
Exposition, May 16 to 20. Boston. Convention headquar- 


ters will be the Statler Hotel and the exposition will be 
in Mechanics Hall 

On Wednesday, May 18, during the burning oils indus- 
try session, Dr. W. C. Schroeder, chief, Office of Syn- 
thetic Liquid Fuels, Bureau of Mines, will talk on heating 
oils from petroleum, coal, and shale. During the next 
day’s dealer session, Dr. Courtney Brown, assistant head 
head of the 
(New 
A fea- 
ture of the architects and engineering day session, May 
20, will be a forum on whether lower heating costs are to 


of the coordination economics dept. and 
petroleum economics division, Standard Oil Co 


Jersey), will discuss burning oils and the future 
’ g 


Concentrate on the 


be realized from burners or heat absorbing 
Henry Wright, architect and consulting engine: 
York, 
heating and building design. 

During the convention, members of the Old 
Club of the Oil Burner Industry, Inc. wil! get tog 
their annual dinner meeting on May 17 at Cora 


North Weymouth (Boston's south shore) 


will address the meeting on recent p: 


Bituminous Coal Research, Inc., 912 Oliver Bld 
burgh 22—1949 annual meeting, May 18, Columb 
Executives of more than 300 coal and railroad « 
will join with BCR executives and engineers t 
the status of current projects, plans for future 
and industry needs which can be satisfied by co 
research. 

The many talks scheduled include a discuss 
search for industrial uses, by V. G. Leach, chief 
Coal Co 

Mitchell 


Eastern Gas and Fuel Associates 


tion engineer, Peabody and a des 


fuel gas from coal, by J directo 


National Steam Specialty Club—Annual meet 
18 to 20, Skytop Lodge, Skytop, Pa. Members! 
organization includes executives of 75 manufact 
Frank H Sch: 


Philadelphia, is 





engineering specialties Jones 
Mfg. Co., 2527 N. Bodine St 


treasure! 


Smoke Prevention Association of America, 72 \ 
St., Chicago 90 23 t 


42nd annual meeting, May 2 
wiler hotel, Birmingham, Ala. In addition 


of the Market 


1/2 for \\ (0 Jon 


PACKAGED UNITS 


TYPHOON coscconiaines, ive 


standing units require no duct work..ir 


1- 


stallation is quick, easy.. you can do more 
jobs per year..your dollars turn over faster. 


PIS a line of: EVAPORATIVE CONDENSERS — 
3-5-7 and 10-ton sizes. COMPRESSORS — !/2-ton 
to 50-ton units. LOW SIDE UNITS — 3-5-7-10-Ton. 





Tie up with 


TYPHOON 


Backed by a scles-winning pro- 
gram of dealer promotion and sales 
training. Nationally advertised. 
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TYPHOON 










TYPHOON'S 
40th Anniversary 
1909-1949 


AIR CONDITIONING CO., INC 
- BR KLYN 15. N. ¥ 













1/2 -ton 
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THE LOWDOWN ON INSULATION 





T 
OR FAST, QUIE 








PROPELLER FANS 


© matter what your need . Z 
for quiet, variable speed, 


attractively designed fans, 


you'll find the answer in a Cold can travel 















































Peerless Electric design. i) 
A combination of specially safe and dry = 
. ~ 
engineered capacitor motors — 
and perfectly balanced extra ~' 
wide blades produces ex- Whenever you produce cold in one place and = 
tremely quiet operation. use it in another, you have a special transporta = 
Motors are totally enclosed - 
. r tion problem 
and permit installation in ? 
either a vertical or horizontal Refrigeration costs money to produce. It cai a 
position, he dissipated fast. You want to save as muc! “ 
These fans are supplied in as possible. Also, the pipes or ducts in which T 
singile-snee yh ; () 
ingle-speed, two-speed or you carry the cold will drip with condensed = 
three-speed operation and fin- - 
ished in gray. Recommended water if their outside surfaces get cold 
for stores, restaurants, hotels, The answer, of course, is good insulation Lt. 
offices and similar installa- , : = 
é such as Novoid Cork Insulation. But that’s not 
tions where quietness of op- ate > 
eration and attractive appear- the whole answer. The installation must he 
ance are prime requisites. right, too. Over the years, we have built up an oP 
Write for descriptive folders. ~ 
or descriptive folders experienced, trustworthy group of distributor o< 
and contractors who install Novoid Insulation > 
so it will give maximum service. It pays to call > 
one of them on your next job. Write and ask -“ 


us which one is nearest you. Novoid Cork 


Englewood, N J 











Consider EVERY factor when you buy 
insulation—and you'll buy NOVOID 
perties 


k list of insulation pro 








Chec 
Many Other 
| Novoid Cork insulations 
| insulation 
Automatic Louvers First cost . “ 
Peerless Electric automatic louvers installation _ ? " e . 
are designed especially for use with Eventual cos er ng ame Qoot: ' 
propeller fans. When the fan starts, | EFcIEncY enet 
the air stream instantly opens the scisture resistance ° 
louvers, which close by gravity when | a aa = existe 
the fan stops. Completely weather ' very good f 
| - th 
stripped around the inner edge of eryctural sire ” ‘ 
the frame. Built of high grade alu ery "9 bram tow ¢ 
minum. Sizes from 10 to 48 inches. | W eight nsideranre dit 4 
Resilience serious 
ne tabaret® 
Settling ne a 
> norting structure call on enna 8 
if ( f,) A . Supt ae *] exceller 
THE J fic COMPANY nea — 
Vermin res stance none . sponge’ 
ESTABLISHED 1893 * WARREN, OHIO Odor absort 
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Leakproof-Permanent 
Low Cost-Fast Work 





when you use 





EFFERSON 
SPECIALTY 


UNIONS 


permanent, 
is integral 


J 


Chis exclusive feature provides virtually a 


one prec e 


leakproof construction because the recessed brass seat 
with the iron of the fitting. This is accomplished by locating the 
seat away from the runway of the fitting and by grinding the seating 
assure a self-seating joint which can 


surtaces together in pairs to 


be made up tight with minimum pressure, 


Jefferson Specialty Unions are made in all types for your piping 


Please write us now for more detailed information 


JEFFERSON UNION CO. 
607 West 26th Street, New York 1, N. Y 


35 Fletcher Avenue 65 Gooding Street 
Lexington 73, Mass. Lockport, N. Y. 


ne eds. 











BUILT-IN at FACTORY 


Por all your under- 
ground and exposed piping 
jobs you'll like DURANT 
Pre-Sealed Insulated Pipe. 
It is waterproof... re 
duces installation costs to 
a minimum... eliminates 


s misimum .-climisaes | 4 Simple Steps 


requires very little 1. Field joint ready fer inspection. 2. Joint 
covered with standard pipe insulation. 3. Durant 





trenching and field work... 
























joint casing in place ready for asphalt. 4. Asphalt 
avoids extra cost of waste poured in slet making a perfect seal. 
and breakage . . . comes to 
you ready to install. In 
short, D.1.P. is the perfect Ready te 
pipe for this type of job. Install 
Investgate D.I.P.1 Write os Cen 
for detsile today. REFRIGERATION 
Trade Mate 


Reg. U.8 
Pat. Of. 


Durant 


INSULATED PIPE CO. 


1O1S Reneymede St. 
Pate Alte, Coli. 


The ORIGINAL Pre-sealed Insulated Pine 
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committee meetings, there will be a panel discuss 
the ASME model for smoke and dust regulation 
and members are invited to inspect the heat pump 
ties at Southern Research Institute. Technical pay; 
be presented include: 

Medical Aspects of Air Pollution, by Dr. A. J 
Institute of Industrial Medicine, New York 
associate medical director, Metropolitan Life Insurance ( 

Hot Gases From High Stacks—A Practical Means of Over: 
Objectionable Concentrations of Effluent Geo: 
Hill, Moyer D. Thomas, and John N. Abersold 

Smoke Fumes Abatement in the Oil 
Stewart, Jr.. Western Oil & Gas Association 

Air Pollution Problems of the Steel Industry. by L. B 
engineering dept., Carnegie-Illinois Steel Co 

Solid Fuel Industry's Contribution to Air Pollution Prevent 
W. S. Major, Bituminous Coal Research, Inc 


Lanza, cha 


University 


Gases, by 


and Industry, by 








Operation of Stokers to Prevent Smoke, by Robert Mi 
combustion engineer, Crerar-Clinch Coal Co 
National District Heating Association, 827 N. } | 


New ( 


annual meeting, 
May 24 to 27 


Ave., 40th 
House, Swampscott, Mass., 


Pittsburgh 6 


Food Distribution Exposition—Sponsored by the | 


States Wholesale Grocers Association, the first na 


show to be devoted to all phases of the food dist: 
field will be held at the St. Louis Auditorium, May 
June 1. Wholesalers’ office 
store modernization, and merchandising methods wi! 


warehouse and ope! 


ture the business sessions. Registration cards for a 
sion may be obtained from Clapp and Poliak, In« 
Fifth Ave., New York 1, show manager 


1949 Canadian International Trade Fair, May 
An integ 


part of the long range planning for the developm« 


June 10, in the Exhibition Grounds, Toronto 


Canada’s foreign trade, the fair will consist of a 
number of exhibits covering 21 trade classificatior 
the building materials, hea:ing, and plumbing secti 
conditioning equipment and accessories will also b 
display. Details may be obtained from R. M. Wil 


CITF headquarters, Exhibition Grounds, Toronto 


Fourth Annual National Home and Building Exposition 
June 2 to 12, Pan-Pacific Los Angel 


Designed to show commercial, residential, and indust 


Auditorium, 


materials, products, techniques, and services, it is o 


9) 


and sponsored by 13 industry associations and th 


Angeles Chamber of Commerce 


American Society of Refrigerating Engineers, 40 \ 
10th St., New York City 


aboard ship during a cruise from Montreal on the St 


Spring meeting, June 5 


Lawrence and Saguenay rivers 

With only a limited number of staterooms still avai 
the society is accepting reservations only for ASRE m 
bers and their immediate families. A nonmember wait 
list, however, is being established for use in the « 
of cancellations, etc. 


Heating, Piping & Air Conditioning Contractors Na- 
tional Association, 1250 Avenue of the Americas. 
York 20—60th annual meeting, June 8 to 10, Hotel St 
Detroit. 


307 N. Micl 


French 


Stoker Manufacturers Association, 
Ave., Chicago 1—1949 


Springs, Ind., June 13 and 14. The meeting will be 


annual meeting, 
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NEW \ 
Water Tight, 
Air Tight, 
Corrosion-Proof 











HAJOCA 





if) 
ADHESIVE ~ 
CHRO OIL BURNER : 
CHROMATE = 
IMPREGNATED = 
Watch for Announcement of Dates when this > 
Great Oil Burner will be Demonstrated at your a 
Nearest Hajoca Branch. > 
The Hajoca Oil Burnerhas been developed after 0 
years of research and study and is entirely S 
CORROSION PROOF, WATER & AIR TIGHT JOINTS xin geet SS PMY 
. :* Agee tested for more than a year in typical homes. a 
Chrome Loc - 6 apo ly compounded an — Results of these carefully conducted tests of 
nated felt, containing zinc chromate as a Corrosion 1n- Hoi Oil B > 
hibitor. It is widely used for flange gasketing in forced ee eee seer have shown fuel savings as — 
air systems, moisture sealing in spray cooling units, flue high as 30% over burners they replaced. re 
sealing and many similar installations. ean’) mies th ' N nT 
Check through these advantages and see how Chrome SET Gs ee Cee % 200 me seed > 
Lock can solve many of your sealing problems, too! Hajoca Oil Burner demonstrated. You'll be Z 
interested in the many new features which = 


LESS APPLICATION MAN HOURS: Chrome Lock’s pressure sen- 


hav ni r 
sitive adhesive back holds it in place, even on vertical or inverted ave been incorporated in this most modern 


surfaces. No tying, taping or cleanup. One-man operation. No odors domestic burner .. . features that will give your 
avon comic. burner sales a big lift this fall. 

LOWER COSTS: Actual cost comparisons of completed jobs, labor 
and materials considered, show savings up to 50° when Chrome Be sure to watch for local announcements 
Lock is used. 


telling the time and place where demonstra- 


LONGER GASKET LIFE: Chrome Lock’s continued pliability and 
distortion resistance assure a positive seal for the life of the in 
stallation. 


tions will be held in your locality. 


MAIL COUPON FOR INFORMATION 








PREVENTS CORROSION: Chrome Lock extrudes sufficient resins ABOUT PROFITABLE DEALER PLAN 
onto the faying surfaces and, being non-oxidizing, holds the metal I NSA ae Satna 
in a passive state. : mal ) ; } 
Inhibits electrolytic action between dissimilar metals. @ Permits ' aap mere =e waa oF Guae 
ghter flanging materials. @ Anti-wicking. @ Non-soluble in water ; dealer plan. Rush information at ence. ' 
or saline solutions. @ Permits the use of raw sheet stock for flanges : } 
. J ' Compony ‘ . ; 
® Protective cushion against vibration and shocks. @ Will not sup- : ; 
port combustion. (Type N, Navy Spec. 33F8.) @ Wide range of ' Address : ; 
heat, cold and pressure resistances. @ Available in rolls, tapes or ' oe ' 
stamped; 4,” to 72” wide, 2” to 4” thick. ' ' 
: ; Your Name ; 
' ' 
F R é é f Write on your company letterhead, for — 
. . 7 fm — ~ rr rr ~ ir “NS + r ‘| 
engineering folder, No. ClL- and free sample, now! s J \ C0 Cc ANT IC 
9 g ’ CL-1023 ee sample, ri \ Cyc \ SCORPOR C)) 
PRODUCTS 31 Branches Serving the Atlantic Seaboard 
‘ From Newark to Tampa and inland to Chattanooga 
RESEARCH COMPANY. Consult your local telephone directory for your nearest branch 


General Offices: 31st and Walnut Street Bridge 
Philadelphia 4, Pa. 


5426 San Fernando Road «+ Glendale, Calif 
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CONTROLS 


FURNACE DRAFT 
AUTOMATICALLY 


= ~ 


ASSURES 
EFFICIENT 
COMBUSTION 





With the HAYS auto» 
matic sequence furnace 
draft controller, firing equipment can’t start until the 
damper is wide open, can’t cause blow backs. And at all 
firing stages the damper is automatically regulated for 
maximum combustion efficiency. 

If your firing equipment is of the ‘‘on” and “off” type, 
oil or stoker, you'll save real money by controlling it the 
Hays automatic way. Write for descriptive booklet 47-489. 





CORPORATION 


MICHIGAN CITY, INDIANA, U.S.A 





RAYTHEON %ew Princcéle 
TYPE 230-FRAME MOTORS 


The efficiency of Raytheon 
Type 230 Motors is almost dou- 
ble the value ordinarily obtained 
in shaded 2-pole motors of this 
size. It is typical of all Type 230 
motors that the speed torque 
curve is unusually flat between 
“No Load” and “Pull Out”. The 
Starting Torque and Pull Up 
Torque are likewise unusually 


high! 





Type 230 Deluxe Model with 
die-cast bearing brackets. _ , 
Better speed stability under vari- 
able operating voltages is possible with this flatter 
speed torque curve. The result is MORE HORSE- 
POWER PER POUND! 
DELUXE MODEL: for use on phono- 
graphs, wire and tape recorders, 
sound projectors... 
ECONOMY MODEL: for use on desk 
fans, electric heater fans, toys, vend- 
ing machines, projector cooling blow- 
ers, slide projectors... 
For complete data, specifications 
and illustrations on the entire line 
of 230-Frame Motors send for NEW 


HELPFUL BULLETIN 1000. 
RUSSELL ELECTRIC COMPANY 


Subsidiary of Raytheon Mfg. Co. 
4501 So. Western Bivd. « Chicago 9, Illinois 


Type 230 Economy 
Model with brass-strap 
bearing brackets. 
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to individuals and representatives of allied indust: 


organizations upon invitation. 


Institute of Boiler and Radiator Manufacturers 
42nd St., New York 17—Third I-B-R short cou 
steam and hot water heating, University of Lllin 
bana, Ill., June 14 to 17. The program will consi 
number of lectures and problems*covering the de 
various types of systems. Both a beginners’ cow 
an advanced course for those who attended one o1 


the previous sessions will be given. 


The 4th International Gas Conference, June 15 
London, England—Sponsored by the Internation 
Union, comprised of national gas associations thro 
the world. Additional information may be obtain¢ 
the American Gas Association, 420 Lexington Av: 


York 17 


3rd Annual Store Modernization Show, June 19 
Grand Central Palace, New York City—Daily 
ences will be conducted under the direction of 
York University School of Retailing 
as well as invitations, can be obtained from the s 
from the Store Modernization Institute, 40 E. 49 
New York 17. 


Admission { 


American Society of Heating and Ventilating Engineer 
51 Madison Ave., New York 10 
ing, June 20 to 22, Minneapolis. Fo: 
ASHVE Journal Section in this issue 


1949 semi-annual! 


details si 


National Warm Air Heating and Air Conditioning Asso- 
ciation, 145 Public Square, Cleveland 14—Mid-yea 
vention, June 21 and 22, Edgewater Beach hotel, Cl 


American Society for Testing Materials, 1916 Race § 
Philadelphia 3, Pa.—The fifty-second annual meeti: 
be held at the Chalfonte-Haddon Hall hotel, At 
City, June 27 to July 1 
society on the west coast will be held at the Fa 
hotel, San Francisco, October 10 to 14 


The first national meeting 


New Y 
The 30th annual meeting and exposition will be 
in Cleveland, the week of October 16 
As usual, the meeting will be held during the Nat 


American Welding Society, 33 W. 39th St., 


Metal Congress and Exposition. The society has res: 
a block of rooms at the Hotel Cleveland, headqu 
for the meeting. When the quota is filled, room ap 
tions will be referred to the Metal Congress H 


Bureau 


2nd Biennial Pacific Chemical Exposition, No 
A dis} 


natural resources of the 11 western states is t 


1 to 5, San Francisco Civic Auditorium 


featured exhibit at the show which is sponsored | 
California Section, American Chemical Society, Whit 
Marcus W 


hotel, San Francisco 1. Hinson is ma! 


the affair. 


Ninth Midwest Engineering and Power Exposition 
November 11 to 16, Navy Pier, Chicago. Geo 
Pfisterer, 308 W. Washington St., Chicago, is mat 


director 
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HANE 





909 South Myrtle Avenue 
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SAFETY CONTROL PANEL 


[he Haney Electronic flame failure safety control 
panel, ready for installation, provides safe, sure 
and positive combustion control and will meet in 
surance requirements, It is so designed that the 
burner cannot operate unless a pilot flame of 
sufficient size to ignite the burner is present and 
the unit itself is functioning. 


Complete, descriptive literature is available and is 
yours for the asking. Write today. 


AND ENGINEERS 


Monrovia, California 


HANEY ino tnein: 


MODEL 
A-555 








THE 
AUTOMATIC 
SHUTTER 

WITH ALL THE 
FEATURES 

















FRONT VIEW—CLOSED 





IT TAKES THE LOAD OFF THE FAN! 


Aluminum louvers open fully, permitting capacity fan opera- 
tion. New heavy reinforcement strip adds strength and long 
life to the louvers, assures quiet operation and perfect coun- 
terbalance, prevents rattling. Deep shroud protects shutter 
from high winds. Tie-rod, brackets and bearings inside frame. 
not exposed to weather. Special finish resists corrosion. 
Many other features. 


WRITE FOR NEW AIR-FLO CATALOG 43-D 


illustrations and details of the complete Air-Flo line. 


Air Conpitioninc Propucts Co. 


2340 W. LAFAYETTE BLVD. - 
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ELECTRONIC FLAME FAILURE 


NICHOLSON TRAPS 
SPEED UP CIRCULATION 


ral of Steam 


7 REASONS WHY: 
1. BIG DISCHARGE, 2 


to 6 times average 
traps. 


2. NO AIR - BINDING. 
Discharge both air 
and woter. 


3. NO FREEZE-UPS. 
Drain completely 
when cold. 


4. NO DRIBBLING 
Close tight when 
steam is im trap. 


5. NO ADJUSTMENT needed for varying pressures 


6. NO WATER-LOGGING. Operate on lowest tem- 
perature differential, 5° to 15 , depending on 
trap size and steam pressure. 


7. LOWEST STEAM WASTE. As little as 1‘ 


Bulletin 1047 or see Sweet's 


W. H. NICHOLSON & CO. \izcrscon. 


WILKES-BARRE, PA 
Valves *« Traps *« Steam Specialties 


5 TYPES for every indus 


to 2"; press. to 225 lbs 





trial application. Sizes ',' 


Z 














( 





“SCOTCH” 


AN APT NAME FOR THESE 
BROWNELL BOILERS 


Brownell Scotch Boilers are thrifty econon 
install and operate. They do not require ¢ 
can be easily covered with insulation. Low constr 
tion is an advantage where head room is limited. ¢ 
be used for power, processing, heating. Adaptable for 
oil, gas, or coal firing. Made in 12 sizes, ranging from 
10 to 180 hp, 1,400 to 25,500 sq. ft. steam radiation 
New bulletin just printed 

Che Brownell line also includes small-capacity stec 
heating boilers, Standard electric-welded steel boiler 
H.R. T. boilers, double pass boilers, locomotive. ty pre 
boilers, vertical tubular boilers, wormfeed and— 


feed stokers, heat ex 






changers. You are in 


vited to ask for literatur 











DETROIT 16, MICH. 


on any or all types o 


Brownell equipment 


THE 


BROWNELL 


COMPANY 
408 N. FINDLAY ST 
DAYTON 1, OHIO 

















LIBRARIES 


MICHIGAN 


»} 


UNIVERSITY 
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Marrtoce LLO 


Products are fully 


CLUSTER CASTINGS FOR SPRAY NOZZLES SPRAY POND NOZZLE 





MARTOCELLO CLUSTER CASTINGS are sturdy grey iron with 
ample internal area offering minimum friction and even distri 
bution and are hot dip galvanized. 


MARTOCELLO SPRAY NOZZLES are of a sturdy, one-piece 
construction. Cast of high grade red brass — inlet and outlet 
accurately machined — offer LESS FRICTION —are less clog- 
ging and recommended for best overall efficiency 

Castings furnished with nozzles and standard steel long sweep 
galvanized pipe spray arms and center nozzle nipple to meet 
your requirements. 


PROMPT SHIPMENT FROM STOCK 


(“) Jos. A. Martocello & Co. 








229.2 NORTH 1I3th 
PHILADELPHIA? PA 













LATEST MODEL FEATURES NEW AUTOMATIC 
SAFETY PILOT and TRIPLE CONTROLS 











COMBINATION MAGNETIC 
& THROTTLING VALVE 


GAS FUEL INTAKE 


TOMATIC AiR AIR DOOR FOR NATURAL 
co i DRAFT SERVICE 
a a ee 


CONTROL METER 


BURNER 
CONTROLS 







METTLER 
GAS BURNER 


LIGHT WEIGHT 
FAN HOUSING 


REFLECTOR 
ROO HOUSING 


Picture reveals essential and highly desirable POINTS of FAN-AIR MECHAN- 
ICAL DRAFT GAS BURNERS. Not just a gas burner but a COMPLETE AND 
FULLY AUTOMATIC BURNER SYSTEM, factory tested and ready for application 
It comes to you complete as pictured with simple, dependable, 
Why be satisfied with 


when received 
automatic controls. No other burner so easy to install 
less—when all these tangible advantages are so readily available. 

Worthy of sponsorship for Scotch Marine Boilers 


SIZES S to 300 H.P. 


LEE B. METTLER CO. 


406 South Main Street 
LOS ANGELES 13 
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STREET 


MARTOCELLO QUALITY 


The Mettler “PAN-AT ” Gas Burner 





PROMPT SHIPMENTS 


CALIFORNIA 


444 
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RECENT TRADE LITERATURE 


For your conventence tn obtaining copies o! 

bulletins, see coupon on page 205. If you 
| direct to the manufacturer, describe cars 

what literature you want, as the number . 
first in each item is for use only when se 
Air Conditio 





requests to Heating, Piping & 


| No. 7228: Arc Welding—The Vol. 9, No. 2 iss 
Welding Time, a rotogravure news sheet type pi 
issued by Lincoln Electric Co., Cleveland 1, c 
number of short articles dealing with the advaniag 
are welding for reducing industrial maintena: 
and for simplifying design and construction o 
The chief purpose of the publication is to pre 


histories and ideas on how to use are welding eff 


No. 7229: Boilers for Heating, Process Work —S 
4000 steel boilers are two pass, front smoke outk 
back, Scotch marine units offered by Repub! 
Corp., 30 Church St., New York 7. Detailed inf 


on these units, of 25 to 360 hp, is contained in a | 


folder. They are designed for 125, 150, and 200 | 


ing pressures and are recommended for powe: 


and heating applications. A new single sheet 
covers the company’s series V, full length tube 
boilers recommended for use by dairies, dry 
clothing manufacturers, canning factories, etc. These 
designed for 100, 125, and 150 psi working pressur 
are available in sizes from 4 to 200 hp. Portabk 
steel firebox boilers, series WF, for low pressure h¢ 
and in sizes from 2200 to 51,000 sq ft of steam 
are covered in another leaflet 

No. 7230: Cast Iron Convectors—How the insta 
of “Aero” cast iron convectors, concealed by she« 
enclosures, produces both convected and radiant 
explained and illustrated in an eight page bullet 
540) available from National Radiator Co., Joh 
Pa. Designed for use with one pipe steam, hot 
vapor, and vacuum heating systems, the convect 
fins cast integral with tubes and are said to have 
radiation loss through walls. Dimensions, connect 


ratings, and roughing-in measurements are given 


No. 7231: Characteristics of Copper and Brass—A 
page booklet on the fundamental characteristics 
metals has been issued by Revere Copper and Bra 
230 Park Ave., New York 17. Basic technology of 
nontechnical la: 


brass, and bronze is 


Originally prepared for distribution to employ: 


given in 


sales representatives, it is now available to pr 


and technical personnel in other companies 


teachers, technical schools, and colleges. Am 
topics discussed are cold working and hardness 


ing, corrosion, and specifications 


No. 7232: 


sheets, issued by Marley Co., Inc., 


Cooling Tower Operation—A series 


provides general information on cooling towers at 
lights the features of the company’s line. No. 4 
series is devoted to operation and deals with such 
as recommended pH values, the control of alga 
ventive maintenance, and cold weather operation 
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Kansas City 15, Kar 
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AUTOMATIC SAFETY SHUT-OFF VALVE 
for 
COMMERCIAL AND INDUSTRIAL APPLICATIONS 


General Coutrols 
TYPE V-110 
MANUAL RESET VALVES 


Controls air gas oil, steam or water. They are 
unaffected by dirty, viscous or alte la) it Taalel -taelitia. 
fluids alte lalby rol -ttigele)|- Model -1e-MEelil -lalilels Mie) Mi elil ty 




















SMOKE EVIL 
AND FLY ASH! 


Elimination of nuisance smoke, fly ash, 


dant is required before resuming service. V-110 is 


equipped with trip-free mechanism; if the safe elec 
isle lili Mme celalice) Mm eelsleiiiiclsMmelel-. Mae) MES 41) Man) Mae! s 
neither be opened nor held open, once the valve 
has automatically closed it must be reopened 


and air pollution with a minimum fuel re- 
duction of 5% is GUARANTEED on a 


money back basis. Investigate this new manually. Usable in any temperature, pressure or 


flow control circuit or as a flame sofety control 

TWO-WIRE «+ CURRENT FAILURE «+ EXTERNAL 

OPERATOR + ADJUSTABLE * MAXIMUM FLOW 
W7Telilels)| nls mes >6 1P.S 


For complete specifications request literature 


Delta “Cateicaf™ scientific process of Com- 


hustion Promotion! 


Pp é. morte 0 iu ‘ sow speciali ed 
51-4 


GENERAL (Ol CONTROLS 


BO! ALLEN AVENUE oC SSS. 0e OS eee ee 





Consultation Without Obligation 


Wamocgoclacrars yy A utomatec Prattecra “Temparadarsa £ Blow ond tee 


APEX Engineering Company 


Central 75 E. Wacker Drive Randolph 
6-2909 Chicago 1, Illinois 6-6701 


FACTORY SRANMCHES: BRM INGHAM | 

Dinver . tte ’ ’ . tvti. an ** 

NEW yYOu« * PHTLADEL Pala « PITTSOURGH « San fee 
BISTRiNuTORS tm PRINCIPAL CITIES 






QUICK - PROMPT 


RETUBING SERVICE 


on 
FREON - AMMONIA - CO. 
CONDENSERS AND 
COOLERS 
—ANY CAPACITY. 


BOILERS 
HEAT EXCHANGERS OR 
ANYTHING WITH TUBES 


Metal Carrying Case 





Reconditioning and 
Overhauling Centrifugal 
and Reciprocating Pumps 

Centrifugal and 


. . The FYRITE Service Kit provides a plete Instrument-testing w convince the st 
Reciprocating set of accurate. quality-built combustion-test- skeptical prospect that it will pay to follow 
Refrigerating Compressors the FYRITE. the heating trade's favorite CO. tre his heating plant, For example - 
adie r the ¢ sla RAFTRITE tt ealer sold 68 burners and $ - 
— ] = ar a 4 ‘ [ d t y aking Neating 
— pace tu ¥ eta arty is 1% ait ett ency tes Anothe jeale na na 
nstruction and the Fire Eft ‘ y Fonde Pennsylvania town. checked 43 heating insta 
THE MAINTENANCE DEPARTMENT [SeGpcneenaeaeseaaeaieesimceatsnt econ 
on celeneaat t charts ° aioe nett er e tex ting equie nent. “— 
o CONDENSER SERVICE CAM LMM Deciers net price of PYRITE Service Ks melete, wih the TEMPOINT A 
Met Ther eter vstroted mplete, with me y-m-gioss thermomete 
rk RF te Z 167 oo eee ee ee : P Bulletin 730 
Ask your Jobber or Write for Bulleti , 
100 iver Street - Hoboken, N. J. ; 
For New Equipment - Write our general office BACHARACH Industrial Instrument Co. 
95 River St., Hoboken, N. J. 7000 BENNETT STREET «© e« PITTSBURGH 8, PA 
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\N LIBRARIES 


MICHIGA 


UNIVERSITY O} 





<4U 


$26.00 per ton 
Average Cost 


REMPE 
Air 
Conditioning 
Coils 


Precision Designed for Correct Refrigerant 
to 60 





Custom built 
Velocity and Balanced Load on all Circuits in 85 
range, 


(Juality 
air cooling 


Conditioning Coils complete with Multi-Port 


All Rempe Ait 
Thermal Expansion Valve. 
Available in to 15 
Coils 10 tons and over are 


lation. 


are 


Methyl 


instal 


tons for with Freon and 


furnished 


sizes 2 Use 


in 2 sections for easy 


Write or wire for and specifications on 


and capacity of fin coil needed. 


prtt 


| ae ae | oe OO 


342 No. Sacramento Blvd., Chicago 


PIPE AND FIN COILS FOR 
REFRIGERATION AND AIR CONDITIONING. 








ANOTHER New York City Housing 


Project Installs 


THERM-O-TILE 


Reg U.S Pot, OF. 


Underground Steam Conduit 


TODT HILL 
HOUSES 


architect's sit 
plane view’ of the 
first section at GI-EN 
OAKS VILLAGE is 
shown at the left— 
the largest of its type 
in the USA. See our 
ad. in the January is- 
sue of this journal 


The 







Illustrated and described 


Bulletin 381 


for a copy 


Ask 










Therm-(- 
Tile is strong- 

er. More efficient. 
Ultimate cost is low- 
est. And, even the FIRST 
COST is competitive. 


installed by jJohns-Manville Construction 
Units in all Principal Cities. 


H. W. PORTER & CO., Inc. 


822-H Frelinghuysen Ave. Newark 5, N. J. 


and 


Sold 











242 


1949 4atd! 


Heating, Piping & Air Conditioning, Ma 


No. 7233: Electric Motors, Transformers, and | 
Brakes—Wagner Electric Corp., 6491 Plymouth 
Louis 14, has introduced a new publication whic! 
mailed to industrial concerns on a bi-monthly be .is_ J 
objective of the bulletin is to describe the firm's 
products. The February issue features a short di 


Lustp 


of a 200 hp explosionproof, polyphase motor 


No. 7234: Flexible Metal Hose, Bellows, E 
Joints—A new illustrated catalog (No. G-50) 
issued by Chicago Metal Hose Corp., 
68 page booklet contains descriptions and spec 


pany 


Maywood 





for the firm’s standard types of flexible metal |} 
variety of metals. In addition, it contains sectior 
pansion joints for piping systems, stainless steel ; 
bellows, and various conduits and special assem! 
these components. Copies of the catalog are av: 
those who have a direct interest and who indi 


company affiliation and title or function 


No. 7235: Flexible Ventilating Hose—Ameri 
tilating Hose Co., 15 Park Row, New York 7 
lished a 12 page bulletin (No. 30) on its lightws 
ible hose products designed for many industrial 





ing applications including fume and dust contro] 
the products described are: “Flexhaust,” a sp 
reinforced hose made of neoprene compounds ar 
fabrics; “Portovent,” a similar hose but having 
to of the h 


“Bloflex,” a collapsible coated fabric hose for 


inforcements permit compression 


only. 

No. 7236: Flow Meters—Eight pages of photog 
showing the various steps in making Hays-C 
electrical and mechanical flow meters are cont 


Bulletin 800, released by Penn Industrial Inst 


Corp., 3116 N. 17th St., Philadelphia 32 


No. 7237: Forged Steel Relief Valves and Strainer 


Edward Valves, Inc.. Subsidiary of Rockwell Mf; 
East Chicago, Ind., has issued two new bulleti: 
formation on dimensions. weights. design deta 
correct installation of forged steel relief valves 


Bulletin 711 


basic steam, oil, or vapor working pressure of 60 


tured in These valves are designé 
850 F, but can be furnished with special carbor 
Bulletin 712 
steel strainers which have an ASA rating of 60 
850 F for steam, water. oil, or 
rating of 1440 psi at 100 F 


for more severe conditions covers 


vapor, and a hy 


No. 7238: Heating, Ventilating. Air Conditioning Equip 
ment—The Vol. 13, No. 1 issue of Weather Ma 
organ of The Trane Co., La Crosse. Wis.. 


scribes the products, facilities. and personnel of t! 


pictorl 


pany. The purpose of this issue is to show how 
are developed, fabricated and sold. 


No. 7239: High Pressure Steam Fan Heater—In ! 
109 a diagram in color, photographs, and descript 
terial cover the operation of the unit offered by N aga! 
Blower Co., 405 Lexington Ave.. New York 17 
coil system is installed in a standard fan heate: 
high pressure steam is condensed in the upper fin: 


ihm_i a i. a 
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Wry reED UNITS 
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4 complete line for a wide range of applications. 


Compact 
Design— 


available in “package” or 
“knock down” units 


Write for Bulletin 200 


ROY €. ROTH COMPAHY 


4th Ave. 


easily 
installed 


2484 





ROCK ISLAND, ILLINOIS 





| You can do more work 
every day 

















Work goes foster when you bend 

the job — either original in- 
Sollation, radiant heat or re- 
poir, Fewer joints to leak in the 
‘vture, less friction, more satis- 
faction for your customers and 
© bigger profit for you. Do as 
ds everywhere are oal- 
ready doing. Write for illus- 
trated data bulletin. Dept. 13 


Tal Bender, Inc. 
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OL_sOFR 


THE COMPLETELY AUTOMATIC 
DIRECT FIRED HEATER 












Olson Units com- 
bine Efficiency, 
Economy and Ease 
of Maintenance 


Olson 


1 IBRARIES 


The Olson heater is 


any size building. Capaciti« 


6,000,000 BTU. Unit may be operated a 
coal. Write for our catalog BE-848 - 
ARTHUR A. OLSON & COMPANY Z 
BROAD STREET CANFIELD, OHIO = 
3 Ways te Rect Sprays > 

Atomizing Nozzle for any ser a 

> 

vice requiring a mist-like spray = 

y < 





Two-Piece Nozzle |; easily 


cleaned without removal 






from piping 






One-Piece Nozzle 






for maximum 






uniform ovlput at 


lowest pressure 








Write for Marley 


Noazle Bulletins 


a 


KANSAS CITY 15, KANSAS 





THE MARLEY COMPANY, INC. 
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é TIN r 
COST MONEY 


Atay 
Protect Your Oil or Steam On kal 
Lines Against Leaky Joints nur ast 
with KEY GRAPHITE PASTE “———” 


Thread and gasket connections on oil lines... either hot 
or cold...or high pressure steam lines...will not leok 
when sealed with Key Graphite Paste. 
This sealing compound expands when it is heated, form- 
ing a perfect seal. Assembled joints will not freeze in 
service. Key preserves threads and gaskets and, above 
all, it is economical to use because it goes several times 
further than ordinary pipe dopes. 
Ask your jobber for Key Graphite Paste or take advan- 
tage of our FREE sample offer. 

SEND FOR FREE SAMPLE 





6 an 


Try Key Graphite Paste at our expense 


MEY 


KEY COMPANY 


2617 McCasland Ave., E. St. Louis, Hil. Gompany 





en ee ee 


eS a 





Send for Catalog 
THE Ga O MANUFACTURING COMPANY 


New Haven, Connecticut 


Pioneer Manufacturers of Square Finned Tubing im the 
United States 
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The condensate, at high pressure, passes throug 


flashes into steam, and condenses in a secon 


vapor pressure. | 
No. 7240: Hose Couplings and Clamps, Air Valves , 
Manifolds—Condensed Catalog No. 149 has bee: iggy 
by Hose Accessories Co., 17th St. & Lehigh Ave | Phy, 
The firm’s cemplete line of “Le-] 


mal 


delphia 32. 


couplings, hose clamps, air valves, and 
covered. 

A universal coupling with self locking spring 
tured and descriptions of throttle valves for co ese 


air service, air hammer hose couplings, spe 


pressure couplings, and various other types are 


No. 7241: 
—Bulletin 


Industrial Applications of Adsorption Dry, 


216, issued by Pittsburgh Lectrodry: 


P. O. Box 1766 Pittsburgh 30, briefly describes 1 with 
ciples of drying by adsorption and _ pictorial! The | 
numerous industrial case histories showing instal gurfa 
the company’s dehumidifying machines employ by D 
vated alumina my A 

are < 


No. 7242: 
B-3896. released by 
Box 868, 
type E industrial turbines. 


Industrial Turbines—A new 


Westinghouse 


20 page 
Electric Cor 
Pittsburgh 30, contains basic inform: 
Cutaway views show 0; 
features and general construction. Various wheel 
enumerated and a guide is given to aid in the sek 
unit for steam conditions and 


the proper type 


Detailed descriptions of parts and accessories ar 


No. 7243: Instruments for Industrial Waste Disposa 
Bristol Co., Waterbury 91, 
138 on industrial waste disposal 


Conn., has published 
Applications of t 
pH recording and controllins 


pany’s automatic 


ments and recording flowmeters are covered. In« 
’ 


liagrams of sevs 


illustrations of instruments and < 


cal waste disposal applications 


No. 
metals in the 


7244: Preplated Metals—A handy index to | 
form of a “sampler” and file folde: 
Nickeloid Co., Ill. Ti 
page folder contains samples of metals finished i: 
nickel, 


brass, and aluminum bases. 


able from American Peru, 


copper, and brass—available on zinc, stee! 


In addition to actual 


in bright and satin finishes, striped and crimped 


data are given on the sizes of sheets, coils, and fl 


offered. 


finishes, and properties of metals, together with p 


Information is also given on gages, t 


coatings and tints. 

No. 7245: Pumps, Radiation, Unit Heaters, Steam 5p 
cialties—C. A. Dunham Co., 400 W. Madison St., ( 
6, has published a new and condensed version of 
eral products catalog. Containing 12 pages, Bullet 
cabinet 


col 


covers three types of unit heaters, 





baseboard convectors, finned radiation, pumps, and 


specialties. Some 36 different products are discuss: 


specifications, capacities, and applications are cove 


No. 
Peerless of America, Inc., 


7246: Refrigeration Thermal Expansion Va!ve 
2901 Lawrence Ave., Chi 
has issued a new folder on its redesigned thermal « 
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| SURFACE iS THE ara 
INCHORS Se mpncroon 2% 





CH 
»* 


and. ADHES! 















<Ap 


] Aveirect oe ¢ 
x SIE Rated capacity 
SIZE 8U @ impactor 5/.'' bolt size 


ies detent ls to do eleven jobs—but eleven 





(yl MAN-HOURS IN HALF 
with MIRACLE ADHESIVE 





The many users of MIRACLE ls in one—a real multi-purpose tool—an engi 
3 eering marvel made possible by the amazing 
gurtace anchors manufactured wer produced by thousands of rotary impacts 
by DEVICES INC 280 Madi- saan is no ki ~~ or twist even on the tough 
—_ = s—motor burn-outs are climinated be 
sor Ave.. New York 16, N. in the ” t . ontinues to run smo« thy even 
1 stall the spindle mpletely—and you 

are doing just that by the use wil ave time and money on all operations 

. = = . 5 ning as mu h as 90 

of MIRACLE adhesive to bond An I-R Impactool pays for itself in 30 days 





their units to masonry and 
other rigid surfaces. 


oh = ur Ingersoll-Rand distributor 

KIT No. 1 ~iMPACTOOL jemonstration 

= —- equipment. 

plus a complete assortment 

| x Frese Hap enscll- Rand 
for information about MIRACLE ADHESIVES write Handy De Luxe Case 11 Broadway, New York 4, N. Y 
110V or 220V, AC or OC 


M IR ACLE ADHESIVES CORP, retraite: “coe omtcimator oF impactoots—both air and electric 


214 East 53rd St., New York 22, N. Y. 














Only $2.00 for 


This Outstanding Book | rovide summer cool 
CHELSEA COMFORT COOLERS 


YOU WILL PROFIT BY THESE EASY-TO 
THIRD EDITION SELL. EASY-TO-INSTALL HOME FANS 





on Air Conditioning 






Air Conditioning for Comfort 


By Samuel R. Lewis 


288 Pages—6'2 x 9'2--Cloth Bound 


Easy to understand . . . accurate .. . comprehensive .. . ; 
these are the features of this third edition of Samuel R. Popular spring = ‘<a? 
Lewis’ well-known AIR CONDITIONING FOR COMFORT. mounted pock as le oe 
Fundamentals are fully and clearly covered. Correct pro- ea i GD rR, 
cedure in designing complete systems for both residences Saeaienk aie a om i scores 
and large buildings is explained step by step. In addition. cessories for avick installation 
considerable original data on such subjects as standards, sizes 24” to 48". 4700 to 15000 CFM 
noise control, measurements, and fire protection codes has TYPE EH 
been included. aiso 4 NEW window FAN MODILS Brand new spring mounted 
FOR QUICK “OVER-THE-COUNTER™ SALES! package unit for vertical 
Send $2.00 for a copy today to the address below. We . satel iene attic installotion Easy to 
know you will consider this one of the finest air conditioning sia cece. Sia fon” Radiation “" a Hes » Borccrrscogy 
books you have yet seen, but if you should be dissatisfied where permenent Comtert Coolers niin teote A tn Ole 
with it for any reason whatever, your money will be promptly cre less odaptable. 1000 to 8200 CFM 5000 to 25000 CFM 
returned to you. 
j WRITE FOR CATALOG 863 describing Window Fons and 
KEENEY PUBLISHING COMPANY aod we Nene Taathon er ndemrnandiner tae Bie tall 
SN. Michigan Avenue Chicago 2, Ill i] CHELSEA FAN & BLOWER CO. San 
® ® a , A T ft 
206 GROVE STREET, IRVINGTON 11 NEW JERSEY 
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LIBRARIES 


1 
¥ 


MICHIGAR 


UNIVERSITY OF} 





sion valves for small tonnage “Freon-12” and methyl 
chloride systems. Design features, prices, and connection 
specifications are covered. Outstanding features are said 
to include adaptability to any temperature application, 
constant bulb control, ease of superheat adjustment, and 
the fact that the unit can be installed in any position or 
ambient temperature condition. 


No. 7247: Room Air Conditioners—lIllustrations and 
brief descriptions of various room air conditioners offered 
by Remington Air Conditioning Div., Remington Corp., 
Cortland, N. Y., are contained in Bulletin G-2. Advan- 
tages of these units, together with a discussion of the 


merits of both air and water cooled models, are featured. 


No. 7248: Self Cleaning Air Filters—A new eight page 
bulletin released by Dollinger Corp., 11 Centre Park, 
Rochester 3, N. Y.., the A-3 “Staynew” 
ventilation filter which is of the automatic self cleaning 


covers model 


type. Unusually high efficiency and exceptionally large 
dust handling capacity are among the numerous advan- 
tages cited. Detailed information given includes a capaci- 
ty chart (based on a normal rated air velocity of 500 fpm) 


listing sizes from 3150 to 153.650 cfm 


No. 7249: Shaded Pole Motor—A new three color bulle- 
tin (No 
has been issued by Russell Electric Co.., 
Blvd., Chicago 9. 


this shaded pole motor (1/30 to 1/8 hp) are covered and 


1000) on the “Raytheon” type 470 six pole motor 
4501 S. Western 


Design and construction features of 


performance curves are included 





No. 7250: Shielded Electrodes for Welding Cas 
Recommendations and procedures for applying 
weld” and “Softweld” shielded electrodes are 
bulletin 465 issued by Lincoln Electric Co., Cle, 


Iroy 


No. 7251: Silicone Oils—General Electric Co.'s « 
dept., Pittsfield, Mass., has issued a booklet desc: 
nine of its silicone fluids which are recommended 
as mold release agents, damping media, motor lu! 
manometer liquids, and for other applications rx 
fluids with low flow points, high temperature s 
and minimum viscosity changes. Included in the 
tion is a viscosity-temperature chart for each g 
well as data on expansion coefficients, refraction 


specific gravities, and other properties 


7252: 


No. Small Cartridge Type Water Demineralize; 
A folder issued by A. E. Tomkin & Co., 1828 C 
Rd., N.W., Washington 9, D. C., describes the “H 


water demineralizer. Said to be a “practical and 





means of converting ordinary tap water to the p 
distilled water,” it is an ion exchange unit in tl 
of a small cartridge which is attached to any wate 


When exhausted, the cartridge is replaced 


No. 7253: Small D-C Motor—The type J “Mic: 
a 1/10 hp, d-c unit recommended for electro-me: 
and electro-hydraulic devices, is described and illu 
in a new four page bulletin issued by Redmond C 
Owosso, Mich 





LANCASTER 





Fully Automatic No. 6 Oil 
Modulated Belt Drive 





INDUSTRIAL and COMMERCIAL 
HORIZONTAL ROTARY OIL BURNERS 
Burn No. 5 G No. 6 Fuel Oils. 
BELT G DIRECT DRIVEN 
@ NO SPECIAL MOTORS 
@¢ NO HOLLOW SHAFTS 
@¢ NO PACKING ON SHAFTS 
@ EASY TO INSTALL 
@ EASY TO SERVICE 


Approved by National Board of Fire Underwriters 
VManufactured by 


Lancaster Heat Transfer Co., Inc. 
123 De Kalb Avenue, Brooklyn 1, N. Y. 


Exclusive Dealerships Available 


Manual, Semi-Automatic 


Automatic 


and Fully 


10 to 650 Boiler h.p 





Fully Automatic No. 6 Oil 
Direct Drive 
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EFFICIENT eeeeees 


beveled edges 
fabricated metal 
more free air space 
no loose parts 
baked-on oak finish 


COLD AIR FACES TO MATCH 


Write for Complete Information and Price Lists 


STANDARD 


3!51 W. 49th PLACE 


STAMPING &@ 
PERFORATING CO 


CHICAGO, ILLINOIS 





246 







HERE’S YOUR COVER FINISH 





No need to sew covers « 
sulation. Cementing 
COSTS iesSs Arabol Lagging Ad! 
developed for war needs 





Saves 


meets all requirements on tnst 
tions of all sizes. Easily 
dries qu kly requires neé 


Write for Bulletin # 15 






110 East 42nd St., New York 17, N. Y 
1835 S. 54th Ave., Chicago 50, Ill 
1950 16th St., Son Francisco 3, Cal 
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Cooling Towers ff 
free of = 





Algae oni Slime 











AL 









SURECLOR..ore 


Keep those cooling tower condensers and valves algae- 
free with chlorine—the most effective method, yet low 
in cost. Install an automatic SURECLOR hypo-feeder. 
Operates on water pressure. Built-in test set. Feeds other 
water soluble chemicals. Only $89.50. Write for bulletin. 


Paddock Sales ethan 


3727 Atwell Street 
M&M Buildi ing ; 
79 West Peach Tree Place NW 


Dallas, Texas 
Houston, Texas 
Atlanta, Georgia 





We specialize in rolling to your specific 
requirements angles, channels, tees, bars 
and special shapes. 


Our skilled and experienced workmen have 
the knack of turning out rings with perfect 
curvature—furnished with or without bolt 
holes. 


Write today for standard sizes and discounts 


NATIONAL 


METAL FABRICATORS 


2138 So. Sawyer Avenue . 


Chicago 23, Illinois 














An Invitation To 


INVENTORS 


Here is the rare opportunity for inventors. The primary purpose of 
this Exposition is to aid inventors in the promotion of their ideas to 
both the public and industrial leaders. 


First International Inventors Exposition 


Sponsored by the American Inventors Association 


GRAND CENTRAL PALACE - NEW YORK 
JUNE 4-11, 1949 


The International Inventors Exposition is open to any inventor with an 
invention that has merit in the opinion of the Exposition Committee. 

Private inventors can exhibit at the Exposition on equal footing 
with commercial entrants because the American Inventors Associa- 
tion arranged for them to join the Association and present exhibits 
at a greatly reduced fee. For complete details and entry applica- 
tion, write, wire or phone the 


Exhibits Committee 
INTERNATIONAL INVENTORS EXPOSITION 
Parlor B Shelton Hotel 
525 Lexington Avenue, New York 17, New York 
Plaza 9-5848 
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* Low Voltage Thermostats Line Voltage Thermostats Liquid Level Control 





MERCOID 


- AUTOMATIC CONTROLS FOR HEATING, AIR CONDITIONING, ° 


> REFRIGERATION AND VARIOUS INDUSTRIAL APPLICATIONS © 
THE ONLY 100% MERCURY 
SWITCH EQUIPPED CONTROLS 

The distinguishing feot * Me ‘ 
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Pressure Controts Temperature Controts 


q 





O8 Burner Satety 
and ignition Controls 


If you heve @ problem involving the evtometic contro! of pressure, 
temperoture, liquid level, mechenicel operetions, etc., i will pey 
you to consult Mercoid’s engineering stoff — elweys et your service 


Manvtacturers of Dependable Avtomatic Controls for Over A Quarter of A Century 


THE MERCOID CORPORATION 4223 BELMONT AVE. CHICAGO 41 Hae 
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MAKE THE ROOF PERSPIRE FOR YOU! 


RUPPRIGHT‘’S P wT, 
ROTARY ( BSN 

ROOF COOLER gi ¥0¥-9--N 

A Boon to Air Conditioning " 


Reduces load, cuts power consumption 4 
by elimination of solar heat through al 
evaporation of thin film of water con- 
tinuously renewed without thermostat or 
electrical connection. Ask for bulletin 
giving detailed cost and performance 
data! 


Write to BOX 6795 
LOS ANGELES 22, CALIF. 


Territories Open — 








M ! L T 0 N 4 a 
Specialist New & Used Sheet Metal Machinery 


SIZES 
1” to 6” 
Dia. Rolls 
16” to 10° 

Long 





ROLLS 
uP To 
Vg" 


PLATE 


Immediate Delivery 


MILTON EQUIPMENT CO. 





404-08 RACE ST. PHILADELPHIA 6, PENNA. 














ORIGINATORS OF 
AAAA ELECTRONIC AAAA 








CONTROLS FOR HEATING SYSTEMS 










MOTORIZED VALVES 


INDOOR-OUTDOOR TEMPERATURE CONTROLS 
Au-Temp-Co Corp., 521-5th Ave., N.Y.C. 

















REGISTERS & GRILLES 


f THE AVER REGISTER COMPANY 
-———_ 3608 Payne Ave., Cleveland 14, Ohio 























The model U-4 ga 


sonic generator is designed to produce sound w; 


No. 7254: Sonic Generator 


frequencies which may be varied from 500 to 22,000 
per second, intensity levels up to 165 decibels 
output of over 300 watts. In addition to describ 
generator, a new four page bulletin tells how it 
used as a research tool in many fields and how it is 
used to generate sonic energy for dust and mist co] 
The manufacturer is Ultrasonic Corp., 61 Rog S! 
Cambridge 42, Mass. 
No. 7255: Stainless Steel Castings—Newscast is t! 
of a new periodical published by Cooper Alloy F\ 
Co., Bloy St. & Ramsey Ave., Hillside, N. J. App! 
stories depicting how the firm’s castings serve in 
| as well as technical data about these alloys are fea 
| In the March 1949 issue, the leadoff article describ: 
| alloy diffusers for Peabody Engineering Corp. oil b 





No. 7256: Steel Boilers for Heating, Power, and Process 
Steam—General Catalog No. 80, Edition 80N is nm 
the from Boiler ( 
| Kewanee, Ill. The 23 page booklet gives detailed in! 


press and available Kewanee 
tion on low pressure boilers, high pressure units, storag; 
water heaters, “Tabasco” water heaters, and hot 
coils. A wide variety of types and sizes is coveré 


dimensions, ratings, and specifications are tabulated 


No. 7257: Steel Heating Boilers—The “low wat: 
series” for use with oil, gas, and hand or stoker fired « 
| is described and illustrated in a four page booklet 
| by Republic Boiler Corp., 30 Church St., New Yor! 
| Dimensions, ratings, and other data are given for 
| units which are designed for loads of 1800 to 42,500 


hee 
|} of steam 


Similar information is given in anothe 
| page bulletin on all-welded scotch boilers for low 
| sure heating, series 9000 

No. 7258: Stud Welding Gun 
paragraphs covering as many 


Twenty-four p 
uses of its stud we 


| gun are included in an eight page booklet published | 


== | Nelson Stud Welding Div., Morton Gregory Corp., Lo 


Ohio. 
the booklet covers production units and special stud 


Featuring manufacturing and construction 


No. 7259: Unit Heaters 
| formance, and applications are the subject of Bulletir 
| 638A, released by C. A. Dunham Co., 400 W. Mad 
St., Chicago 6 
pages, the booklet includes 10 capacity tables 


Appearance, construction, | 


Produced in two colors and containu 


No. 7260: Vibration Control Characteristics of Cork 
Typical installations in which cork may be used to c 
transmission of vibration and noise, installation data 
information on specification writing are given in a 
illustrated bulletin, C-1, released by Korfund Co 
48-35-G 32nd PI., Long Island City 1, N. Y. Five 
forms are listed and described. Static load range 
each form vary from 400 to 30,000 Ib per sq ft. 


No. 7261: Welding Wheels—Machine Design Applic: 
Sheet No. 103, issued by Lincoln Electric Co., Clevela: 
gives examples of arc welding in the fabrication of wl 
gear blanks, pulleys, and flywheels. 
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